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THE ART OF LOCAL ANESTHESIA 


U PON two principles rests the science 
of surgery — the prevention of sepsis 
and the use of anesthesia. In the 
best utilization of both art as well as science 
is necessar 3 ^ In the use of a local anesthesia 
art plays a particular part. 

Regional block, infiltration or local anes- 
thesia has many advantages over a general 
anesthetic. Safety, lowered toxicity and 
riiinimal shock follow its judicious employ- 
ment and with greater experience its field 
can be broadened to include all types of 
operation. Yet, except by such masters as 
Farr and Labatt, its use is not general and 
in most instances is restricted to minor 
procedures or for use on moribund patients. 
This restriction in use is not due to techni- 
cal errors in its administration, but results 
from both failure to understand the neces- 
sity for gentleness in operating and the 
importance of the ps^xhic state of the indi- 
vidual patient. Unless one recognizes the 
importance of these factors in administer- 
ing local anesthetic, failure will result no 
matter how skilled the application of the 
anesthetic. There are certain fundamental 
points that constantly must be kept in 
mind. The patient will be awake, appre- 
hensive and aware of all words and actions 
of the operating team. The comfort and 
lack of pain of the remainder of the body 
must be observed. Cramped and uncom- 
fortable positions must be avoided. Pres- 
sure from instruments or the assistant’s 


hands must be eliminated. As only the area 
directly infiltrated will be anesthetized, 
particular attention must be directed 
toward gentle handling of tissues. Rough 
retraction will cause pain beyond the 
numbed area. Tension on or torsion of or- 
gans innervated from beyond the anesthetic 
zone must be avoided. An entirely difl'erent 
technic, stressing gentleness, smaller and 
more delicate instruments, needles and 
sutures and, most important of all, the 
light hand, must be developed. This regime 
must be extended from the operator to 
every assistant or nurse. A general anes- 
thetic frequently creates a false sense of 
security, even of obtuseness and roughness 
in the operating room. The fact that the 
patient is unconscious permits even levity 
at times and strict discipline frequently 
relaxes when the difficult technical part of 
the operation is completed. In the use of a 
local anesthetic no such situation can 
endure. Shop talk, rough, though surgical 
language increases the alread}* high degree 
of apprehension and the banging and 
brandishing of instruments may play their 
part in destroying the co-operation of the 
patient, on which surgical success depends. 
Farr attributed a great deal of his out- 
standing success in performing all types of 
major operations under a local anesthetic 
to his “psycho anesthetist,” a pleasant 
faced and voiced individual, who gained the 
patient’s confidence before operation. She 
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accompanied and remained with the pa- 
tient in the operating room and prepared 
him for any untoward reaction before it 
happened by carefully following the course 
of the procedure while maintaining her 
steady flow of conversation. The use of 
music, in which he pioneered, aided in the 
distraction. The radio today can play an 
even better role. Entire major procedures 
can be completed safely without the pa- 
tient’s knowledge with such skilled help. 
Anesthetists can well add this understand- 
ing background to their armamentarium. 
With local anesthesia this is an asset 
second only to surgical skill in the success- 
ful performance of the operation. 

There is no limit to the possibilities of 
utilizing this anesthetic agent, as every 
type of surgery has been performed suc- 
cessfully on all parts of the bodj'. In this 
field, as in many others, the machine 
trained surgeon who forgets that the 
"unfortunate victim” is a human being 
will run into difiicultics. To the uninitiated 
a trial with local anesthesia is recom- 
mended. To those who are using it, an 
extension to other fields is suggested. To 
the military surgeon its use will not only 
facilitate the work, but where anesthetists 
are at a premium, valuable time may be 
saved. Shock, a major cause of militarj- 
surgical failure, can be kept minimal by the 
liberal use of local anesthetic. 

To the skilled surgeon adept with local 
anesthesia many technical aids will be 
found in the use of this anesthetic agent. 
For example, deep breathing by the patient 


at the surgeon’s request will lift a deep 
lying gallbladder neck into the operative 
field. Voluntary holding of the breath will 
permit securing of an area difficult to 
expose. A cough at the command can 
identify the hernial sac close to the 
bladder. Dissection of many organs is 
facilitated by the line of demarkation 
developed by procaine saline infiltration. 
In such operations as appendectomy, thy- 
roidectomy, many brain procedures, most 
rectal work and to a large extent, general 
abdominal surgery, local anesthesia will be 
the choice. 

Certain technical points are suggested: 

(1) The aim of the anesthesia is not to hurt 
the patient. Gain his confidence and main- 
tain it by notifying him beforehand of any 
new or possibly painful move. Do not have 
him so inebriated with sedatives that his 
reasoning power is lost. Have a skilled indi- 
vidual to talk to and guide and distract 
him during his anesthetic e.xperience. The 
radio may play a stellar role at this stage. 

(2) Use dilute solutions inserted from one 
initial wheal. If necessary raise secondary 
wheals subcutaneously from the first point. 

(3) Keep the needle moving during the 
injection to minimize possible intravenous 
accidents. Guide the needle with the index 
finger to keep it superficial and in the 
correct area. (4) Frequently check by 
aspiration to avoid injecting into a major 
vessel. (5) Review before the operation the 
anatomy and especially the nerve supply 
of the operative area. 

Gerald H. Pratt, .m.d. 


THE FOGGING OF SPECTACLES 


I T is axiomatic that the nose as well as 
the mouth should be covered on all 
those who enter the operating room. 
Many wearers of spectacles find hot face 
masks cause a great deal of Inconvenience, 
because of the readiness with which 
spectacles became fogged due to the con- 
densation of moisture from expired air. 

y^^rs I have used a metallic 
stiffening in the mask over the nose which 
has helped tremendously. If it does not 
cause a dermatitis, adhesive tape as a 


shield along the top of the mask maj' be 
used. To prevent skin irritation, however, 
I have been wearing a strip of cellulose or 
scotch tape across the top of my mask 
which effectively fastens the mask to my 
face and nose, and prevents any of the 
expired air from reaching the glasses, thus 
preventing fog. Continued use of the cellu- 
lose tape causes no irritation of the skin. 
This has been found to be a most satisfac- 
tory answer to a very irritating problem. 

George C. Foster, m.d. 



Wi^inal Brticks 


PERINEPHRIC ABSCESS IN INFANTS AND CHILDREN=^ 

A STUDY OF TWENTY-SIX PATIENTS SURGICALLY TREATED 
First Lieut. Henry Swan, m.c., U. S. Army 

Asisistant in Surgery, Harvard Medical School; Resident Surgeon, The Children’s Hospital 

BOSTON, MASSACHUSETTS 


T he recognition that perinephric ab- 
scess is not a rare disease in infants 
and children is important if mistakes 
in treatment are to be avoided. Failure to 
consider the lesion as a possibility in diag- 
nosis has occasionally accounted for un- 
necessary and harmful delay in instituting 
rational therapy on the part of pediatricians 
and physicians who are called upon to treat 
individuals in the younger age groups. Two 
aspects of the literature impress us as per- 
haps contributing to this occasional tend- 
ency to overlook the possibility of the 
lesion: first, the paucity of reports dealing 
with the disease in infants and children; 
and second, the erroneous conclusion occa- 
sionally derived in the study of published 
series that the disease is quite rare in 
children. These reports are chiefly based 
on experience with adult patients in clinics 
engaged in treating older individuals. It is 
probable that a good many children in the 
communities in which these studies were 
made are cared for in hospitals specializing 
in children, and, thus, cases of perinephric 
abscess in children are not seen or included 
in the statistics of the adult institution. 

That perinephric abscess is not a rarity 
in childhood may be seen from the col- 
lected series of Schatz® and of Greenwald 
and Kresky;' the former finds 174 cases 
reported in individuals under fifteen years 
previous to 1927, while the latter finds 
thirty-three additional cases appearing in 
the literature from 1927 to 1940. To 


emphasize this fact it seems worth while to 
present data on twenty-six proved and six 
possible cases seen in the last three decades 
at The Children’s and Infants’ Hospitals. 

AN.ATOMICAL CONSIDERATIONS 

A perinephric abscess is a suppurative 
inflammatory lesion occurring in the fibro- 
fatty bed surrounding the kidney within 
the sac formed b}’ Gerota’s fascia. An 
understanding of the anatomy of Gerota’s 
fascia and of the changes in the character 
of the perinephrium during growth is of 
paramount clinical importance. 

This fascia surrounds the kidney and a 
considerable amount of its fatty capsule in 
the form of a loose sheath, in which may be 
distinguished anterior and posterior walls, 
the whole forming a sac-like structure 
roughly the shape of an inverted pear. 
Laterally, the anterior and posterior walls 
of the sheath come into contact, fuse, and 
form a firm lateral wall to the perinephric 
space. Medially, they remain distinct, and 
the posterior wall fuses with the fascia 
covering the psoas and quadratus lum- 
borum muscles, while the anterior wall is 
continued across the midline in front of the 
renal vessels and aorta to join the corre- 
sponding layer of the opposite side. The 
vertebral bodies and aorta, however, effec- 
tively close the gap medially between the 
walls and create a barrier to prevent sup- 
puration within one perinephric space from 
extending to the opposite side. Thus, 
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spread of suppuration to the opposite side 
, is virtually impossible and if bilateral 
perinephric abscesses are found, two diff- 
erent or separate sources must be sought. 


frequently observed (“psoas spasm”), and 
why signs suggesting retrocecal appendici- 
tis may occur (deep tenderness in the right 
lower quadrant, with or without a positive 



Fic. I. Schematic drawing illustrating Gerota’s fascia in horizontal section. (Gerota.) 


Superiorly, above the level of the kidney 
and the suprarenal gland, the layers of 
Gerota’s fascia unite and fuse with the 
fascia under the posterior diaphragm. 
Thus, while upward extension may occur, 
potentiall}'^ threatening the subdiaphrag- 
matic spaces, the infection must break 
through the fascial sheath and the posterior 
or diaphragmatic peritoneum if subdia- 
phragmatic abscess is to occur. In our 
experience,® this mechanism has never been 
the cause of a subdiaphragmatic space 
infection in children. (Fig. i.) 

Inferiorly, the layers are separately pro- 
longated forming a tunnel-Iike extension of 
fascia downward around the ureter, ulti- 
mately to fuse with the lumbosacral fascial 
planes in the pelvis. There thus exists a 
natural path toward the pelvis for exten- 
sion of perinephric inflammation, an event 
of frequent occurrence. This anatomical 
arrangement has been demonstrated radio- 
graphically by Rolnick,® and aids us to 
understand whj' pelvic extension of infec- 
tion may commonly occur (thus causing 
certain radiographic phenomena), why 
signs of irritation of the psoas muscle are 


“psoas sign,” in a patient with the consti- 
tutional signs of infection). Anatomically, 
the rectrocecal abscess is anterior and 
lateral to the peri-ureteral extensions of 
Gerota’s fascia, but because of the similar- 
ity in signs clinical distinction is often quite 
difficult. The term paranephric space has 
been used to describe this region in the 
lumbar gutter which is outside of Gerota’s 
fascia. 

In the newborn infant, the perinephric 
fat is sparse, and the space inside the sac 
formed by Gerota’s fascia is relatively 
small. The increase in fibrous adipose tis- 
sue occurs, leaving the kidnej' encased in a 
thick sheath of fat. Thus, in a young child 
the perinephrium is relativeh' emptier than 
in an adult. This fact has been offered as an 
explanation of the alleged rarity of the 
lesion in children. This could be so only in 
those lesions in which infection is presumed 
to be seeded directly into the perinephrium 
from a distant focus. Obviously, the 
amount of perinephric fat can have little 
bearing on the incidence of infections 
seeded first in the kidney and then breaking 
into the space from the kidnej^ as this 
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would occur whether the surrounding fat 
were sparse or abundant. It is our belief 
that this latter is the usual if not invariable 
sequence. 

INCIDE.N'CE 

All of our patients were under thirteen 
years of age. As can be seen in Figure 2, the 
distribution by age was relatively uniform 
throughout this period of life. This was true 
whether the lesion was metastatic or com- 
plicated underlying renal pathology. Our 
youngest patient was four months of age. 
(Fig. 2.)_ 

In children, the difl'erence in se.x inci- 
dence does not appear to be quite as 
marked as is apparently true in adults in 
which males predominate in a ratio of 
about 3 to I.' In our series, sixteen were 
males and ten were females, a ratio of about 
3 to 2. The side involved seems to be of no 
significance, as thirteen of our patients had 
right lesions, and an equal number had left 
lesions. This was true whether the disease 
was metastatic in origin or whether it 
complicated underlying renal disorders. 

CL.ASSIFIC.'VTION 

Infection of the perinephriurn is always a 
lesion secondary to infection elsewhere in 
the body, whether metastatic via the blood 
stream or lymphatics, extension direct or 
indirect from adjacent structures, or rup- 
ture into the space from the kidney. Infec- 
tion, however, may reach the perinephriurn 
by means of a blood-seeded abscess in a 
previously normal kidney which then 
breaks into the perinephric space and, 
indeed, most authors consider this as the 
usual if not invariable sequence of events. 
Such an abscess is in a sense “renal” in 
origin, but the clinical implications and 
significance of such a lesion is clearly not 
the same as an abscess arising from a 
kidney which is itself the seat of a pyo- 
nephrosis or pyelonephritis. In this discus- 
sion, therefore, we shall classify those 
perinephric abscesses which are secondary 
to a distant focus as “metastatic” whether 
or not a cortical abscess of the kidney is 


known to be present. Those perinephric 
abscesses secondar}- to underlying (chronic) 
renal disease we shall designate as “com- 
plicated.” A third group is secondary to 
trauma to the kidney, with hematoma 
formation which subsequently becomes 
infected. Table i is a classification of the 
cases to be discussed in this paper. 

Table i 

CL.ASSIFIOVTION OF CASES OF PERINEPHRIC ABSCESS 


1 . Metastatic ' it 

II. Complicated 

1 . Pyonephrosis 7 

2. Chronic nephritis 1 

3. Tuberculosis of kidney i 

4. Actinomycosis of kidney i 

5. Postoper.itive ureterosigmoidostomy 4 

111. Post-traumatic i 


BACTERIOLOGY 

The organism most frequently found 
in metastatic perinephric abscess is the 
staphylococcus; indeed, the recovery of 
that organism suggests a metastatic patho- 
genesis. In the other types, a wide variety 
of infectious agents are found. One of our 
patients had an infection of the peri- 
nephrium secondary to renal tuberculosis, 
while another was secondary to antinoniy- 

Table II 

B.ACTERI.A RECOVERED FROM TTVENTV-SIX PERINEPHRIC 


ABSCESSES 

I. Metastatic 

1. Staphylococcus aureus 7 

2. Staphylococcus albus i 

3. Beta hemolytic streptococcus i 

4. Streptococcus fccalis and Bacillus coli i 


5. Unknown 

n. Complicated 

1. Staphylococcus aureus 

2. Bacillus coli 


3. Streptococcus fecalis and Bacillus coli i 

4. Bacillus pyocyaneus i 

5. Tubercle bacillus i 

6. Actinomycosis i 

7. Gram-positive cocci i 

8. Unknown 2 

III. Post-traumatic 

1. Staphylococcus aureus i 

2. Streptococcus fecalis and Bacillus coli i 

3. Gram-positive cocci i 

4. Unknown i 


cosis. Both of these patients died. Apart 
from these two organisms the bacterial 
agent appears to have no prognostic signifi- 
cance. Table ii lists the infecting organisms 
found in our series of patients. 
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CLINICAL ASPECTS 

The symptomatology of perinephric ab- 
scess as observed in children differs little, 

NUMBER 

OF 

CASES I 


Secondly, the type of abscess whether 
metastatic, complicated or traumatic may 
usually be diagnosed from the historjL The 
history of the presence of antecedent injec- 
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Fig, 2. Age Incidence in twenty-six cases of perinephric 
abscess. 


if any, from that seen in adults, and thus 
deserves but passing comment in this 
paper. There are three factors of clinical 
importance, however, which appear to us 
to merit emphasis: 

In the first place, we have found that the 
site of the pain in children may be quite 
varied, and frequently fails to suggest the 
perinephrium as the site of disease. Thus 
many of our patients complained of pain in 
the peri-umbilical region, others in the hip, 
and others in the back. Some did, indeed, 
have definite flank pain. On examination, 
however, the signs will be found chief!}’ in 
the flank and costovertebral angle where 
there is almost always tenderness, usually 
spasm, and occasionally a mass visible or 
palpable. Occasionally, a visible bulge may 
be seen extending forward into the upper 
quadrant of the abdomen, and the under- 
lying palpable mass may be felt abdomi- 
nally, continuing backward into the flank. 
In one case a separate discreet mass could 
be felt anteriorly which was thought to be 
the spleen displaced forward by the under- 
lying perinephric abscess. The important 
point to remember, however, is that 
although the pain may be referred to the 
abdomen, hip, or back, the disease may lie 
in the lumbar gutter, and the alert physi- 
cian 3yill carefully include that region in his 
examination. 


/ion, such as furuncles, otitis media or 
respiratory infection suggests the metas- 
tatic type, but it is surprising how fre- 
quently the history in children is lacking in 
details on this point, the parents having 
overlooked the initiating lesion because the 
children made no complaint at the time. A 
searching attempt, however, should be 
made in obtaining the history to establish 
evidence on this point. 

Of much more aid in diagnosing the type 
of perinephric abscess is the presence or 
absence of urinary complaints. In the 
metastatic lesions, the onset is usually rela- 
tively abrupt, the patient becoming ill in a 
matter of a few hours or days. Pain and 
fever are universal symptoms. There ma}' 
be chills, malaise, anorexia, scoliosis or 
limp. But urinary complaints such as 
dysuria, frequency, nocturia or p 3 ’urla are 
quite rare. In contrast, the lesions of the 
complicated variety associated with under- 
lying renal disorders usually present quite a 
different symptomatology. The onset is 
insidious; there is a long history of fre- 
quency and pyuria, and occasionally dys- 
uria; the patient has usually lost some 
weight and has run a low grade fever for 
some time; and finally pain, increased 
fever, limp or scoliosis is added to the 
picture. If, therefore, the history includes 
urinary complaints and a diagnosis of 
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perinephric abscess is made, a lesion 
complicating underlying renal disturbance 
should be suspected and a careful stud}'- of 
the entire urinary tract should be made. 

Lastly, the frequency with which “limp” 
is the admitting complaint in children is 
noteworthy. This is due to the irritation of 
the psoas muscle by the overijnng inflam- 
matory process. There is limitation in 
extension at the hip (psoas spasm) and the 
patient lies with the ipsilateral knee in 
flexion. Other motions of the hip are nor- 
mal. This situation may lead to an errone- 
ous impression of hip-joint disease. Indeed, 
in one of our cases, the patient had been 
previously placed in leg traction for a short 
time before the true nature of the disease 
was recognized. In all children, therefore, 
who have a complaint of “limp” when first 
seen and who have in addition the constitu- 
tional symptoms of an infectious disease, 
perinephric abscess must be remembered 
and seriously considered in the differential 
diagnosis. 

. LABOR.A.TORY DATA 

The urinalysis of patients suspected of 
having perinephric abscess appears to be of 
considerable clinical importance, particu- 
larly in distinguishing the simple metastatic 
type from those complicating underh'ing 
renal disorders. Table iii presents in some 
detail the urinary findings in our series of 
patients, both on admission and subsequent 
thereto. The difference between the first 
group (metastatic) and the second group 
(complicated) is quite striking. 

In the first place, there was a marked 
difl'erence in the appearance of albumin in 
the urine. In patients with a metastatic 
type of abscess, no albumin was present in 
the urine of any of our patients, except one. 
This patient, however, on all subsequent 
examinations also had negative tests for 
albumin. In contrast, those patients with 
abscesses complicating underl3dng renal 
disease almost uniformly showed positive 
tests for albumin; only two failed to ha^'e 
any albumin, and most of the remainder 
had strongly positive reactions. 


In a similar way, examination of the 
urinary sediment gives valuable informa- 
tion in differentiating between the two 
groups. In the metastatic variety, no white 
blood cells were present except in three 
patients, and in these they were described 
as “rare”' or “occasional”; and two of 
these patients were entirety cell-free on 
subsequent examination. In contrast, all 
but one of the patients with a complicated 
type of lesion had white blood cells in the 
sediment, and most of these were described 
as “many” or “loaded.” These examina- 
tions, it should be mentioned, were done on 
the uncentrifuged specimen. (Table iii.) 

We believe that Table iii effectively 
demonstrates the marked clinical impor- 
tance of urinalysis in perinephric abscess in 
children, and the close correlation between 
the urinary findings and the type of abscess 
present. If this be interpreted with the 
histor}', we believe that an accurate pre- 
operative diagnosis of the type of lesion, 
whether metastatic or complicated, can 
and should be made in children. This is of 
paramount importance, as the prognostic 
implications and therapeutic indications 
are quite different. 

Other laboratory findings are of only 
passing interest. All of our patients had a 
moderate to advanced leukoc^Tosis, the 
levels varying between 13,000 and 50,000 
white cells per cubic millimeter. Associated 
with this was an increase in the proportion 
of pol3’morphonuclear leukocytes, with 
occasional values as high as 95 per cent. 
Blood cultures were taken onl}' infre- 
quently in our series, but were found to be 
positive for Staphylococcus aureus in two 
patients in the metastatic group. We 
believe that important information may be 
derived by this determination and intend 
to study this more extensively in sub- 
sequent patients. 

TREATMENTS AND RESULTS 

Intravenous pyelography, we believe, 
should be included in the preoperative 
study of even- patient suspected of having 
perinephric abscess unless the patient is so 
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desperately ill that the procedure is contra- 
indicated. This will give confirmatorj- 
roentgenographic evidence in establishing 
the diagnosis, will demonstrate underlying 
renal abnormalities in those patients with 
the complicated t3'pe of lesion, and also will 


incision and drainage is carried out. Occa- 
sionall}^ a patient is seen with a storj* and 
phj^sical findings suggesting infection in the 
perinephrium, but in whom the constitu- 
tional reaction is not marked. Following 
rest in bed and application of local heat, the 
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* Culture symbols: -f- = positive; o = negative; — = not done. 

t A urinary examination was chosen which as nearly as possible was representativ'e of the urine during the 
patient’s subsequent hospital stay. 


establish the presence and gross functional 
status of the contralateral kfdne\'. Thus, 
the procedure is of marked diagnostic and 
prognostic value, and will indicate further 
diagnostic and therapeutic steps. 

The treatment varies with the type of 
abscess. In the metastatic variety, as soon 
as the diagnosis is reasonably established. 


symptoms and signs gradually regress and 
the patient entirely recovers. W'e have had 
six patients fnot included in the present 
series) whose history and phy sical findings 
when first seen suggested perinephric ab- 
scess, but who, under conservative therap}' 
and obsercation, recovered completeh" 
without surgical treatment. It is our belief. 
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tlunigh of course in these cases the diag- 
nosis was not established, that tiiese 
patients probably represent cases in whom 
cortical abscesses were present with perhaps 
some inflammation of the perinephrium, 
but in whom the body defenses overcame 
the infection and no softening or abscess 
formation occurred. It would be unwise to 
incise and drain these individuals. How- 
ever, once the signs and progress of the 
disease indicate that suppuration has oc- 
curred, further delay will merely prolong 
the hospital stay. It is our belief, therefore, 
that drainage should be performed as soon 
as the diagnosis of abscess is reasonably 
established. The abscess should be ade- 
quately opened and gently explored with 
the linger. Extensive exploration for the 
kidney which breaks down inllammatory 
barriers must be avoided. Drains are 
inserted, and the wound closed loosely to 
the drains. 

In our group of eleven metastatic peri- 
nephric abscesses, the average duration of 
the history was two weeks; the average 
delay preoperatively in the hospital was 
four days, the extremes being one day and 
twelve days; and the average postoperative 
hospital stay was twenty days. There was 
no mortality in this group. 

The treatment and prognosis of the com- 
plicated variety is entirely difi'erent and 
must be individualized. The therapy is 
really two-fold : the immediate treatment of 
the perinephric abscess, and the subsequent 
treatment of the underlying urinary tract 
lesion. Intravenous pyelography can usu- 
ally be done preoperatively. Whether 
cytoscopy and retrograde studies can be 
made also will depend upon the condition 
of the patient. When possible, it is advis- 
able to do so in order to obtain as thorough 
information as possible on the status of the 
entire urinary tract, particularly the func- 
tion of the contralateral kidney. The need 
for this is emphasized if at the time of 
operation or subsequently, nephrectomy 
seems indicated. Limitation of the opera- 
tion to incision and drainage at the first 
operation is thought to be the treatment of 


choice. However, in two of our patients, the 
amount of disease of the kidney found at 
operation was so great that the operator 
decided to do a nephrectomy during the 
primary procedure. Both of these patients 
subsequently did well. In four patients, 
incision and drainage were performed once 
or more often but persistence of marked 
local infection led secondarily to nephrec- 
tomy. Of these patients, three died. One 
had antinomycosis, another had tubercu- 
losis, while the third had congenital 
mcgalourctcr. It would seem, therefore, 
that in children, if adequate kidney func- 
tion and freedom from infection is demon- 
strated to exist on the contralateral side, 
and if the diseased kidney is shown at 
operation and by pyelographic studies to be 
seriously and irreversibly involved, pri- 
mary nephrectomy may well be the proce- 
dure of choice in selected cases. 

If it is thought that the kidney can be 
saved, simple incision and drainage is 
advised to overcome the perinephric infec- 
tion. After the wound has healed, further 
studies leading to procedures to remedy the 
underlying lesion (for example, uretero- 
pelvotomy for ureteropclvic stricture, or 
excision of posterior urethral valves) are 
carried out as soon as possible. 

The term of hospitalization and the 
mortality of complicated perinephric ab- 
scess have been forbidding. The total 
hospital stay of the patients in this group 
averaged seventy days. The mortality was 
45 per cent, five of the eleven patients 
succumbing sooner or later to their under- 
lying lesion. 

The prognosis and treatment of post- 
traumatic abscess is similar to that of 
metastatic abscess. Early drainage is usu- 
ally all that is needed. In one of our 
patients, however, the kidney was so badly 
traumatized and involved in the secondary 
infection that primary nephrectomy was 
performed. The mortality in this group was 
zero. 

Wc have not had sufficient experience in 
this disease with sulfonamide therapy to 
evaluate its worth. In the metastatic type 
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of lesion, due most frequently to Staphylo- 
coccus aureus, duration of the illness seems 
unaffected by the use of sulfadiazine. In the 
complicated type, the sulfonamides are 
useful in combatting the urinary infection 
due to Bacillus coli, but have seemed to 
have but little effect on the course of the 
inflammatory process in the perinephrium. 
Both the oral administration and the use 
of powdered drugs locally merit further 
study and evaluation. 

SUMMARY 

1. Perinephric abscess is not as rare a 
disease in infants and children as has been 
believed. A series of twenty-six proved and 
six possible cases is presented. 

2. To classify patients on the etiologic 
basis of their lesion as metastatic, com- 
plicated b}' underlying renal disease, or 
secondary to trauma to the kidney, is 
important for prognostic and therapeutic 
reasons. 

3. In children, a history which includes 
urinary complaints or a finding of albumin 
or white cells in the urine strongly suggests 
a complicated type of lesion, and indicates 
a thorough stud}'- of the urinary tract. 

4. An intravenous pyelogram should be 
done preoperatively on all patients sus- 
pected of having perinephric abscess, unless 
they are too ill to tolerate the procedure. 


5. For metastatic, or traumatic abscess, 
early incision and drainage is the treatment 
of choice. 

6. In abscess complicating urinary dis- 
ease, therapy must be individualized and is 
two-fold in purpose: first, the immediate 
treatment of the abscess, and second, the 
subsequent treatment of the underlying 
urinary tract disease. 

7. In metastatic or traumatic abscess in 
children, the mortality was nil and the 
hospitalization averaged about three weeks. 

8. In abscess complicating urinary dis- 
ease in children, the mortalit}" was 45 per 
cent and the hospital sta}- averaged about 
ten weeks. 
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PRESENT STATUS OF GASTRIC AND DUODENAL ULCER* 

Joseph L. DeCourcv, m.d. 

CINCINNATI. OHIO 


B usiness men make inventories. W e 
physicians and surgeons write re- 
views. In both phases of endeavor, 
the purpose is essentially the same, i.e., to 
take stock, to determine progress, to learn 
what is missing and what is needed. This, 
in general, is my purpose in presenting a 
brief report on the present status of gastric 
and duodenal ulcer. 

In considering this subject, I realize that 
we are somewhat hampered by lack of 
knowledge concerning the etiology of these 
lesions. Of course, many theories have been 
advanced and much evidence to support 
each view has been presented, but their 
very multiplicity is most indicative of 
inadequate basic information. In his review 
of the pathogenesis of peptic ulcer. Held* 
listed the six most probable causal theories 
as follows: vascular, neurogenic, acidity, 
catarrhal, focal infection and constitutional. 

Some workers lean to the view that 
gastroduodenal ulcers are largely of psycho- 
genic origin, being intimately associated 
with such factors as temperament, environ- 
ment and economic status. More recent 
studies, however, have re-emphasized the 
importance of the acid gastric secretion in 
the production of such ulcers. According to 
Palmer,- the ulcer problem is one of tissue 
resistance versus acid attack. W hile not 
implying that excessive secretion or reten- 
tion of gastric juice in the stomach is the 
cause of gastroduodenal ulcer, SchiflVin 
and Ivv^ are of the opinion that destruction 
of gastric tissue results from the proteolytic 
action of the gastric juices. Dragstedt^ sug- 
gests that in most cases hypersecretion of 
gastric juices is probably neurogenic, this 
secretion being abnormal in that it occurs 
when the stomach is empty and in the 
absence of the usual gastric secretion 
stimuli. 


It seems to me that no single factor is 
responsible for the appearance of gastro- 
duodenal ulcers, but rather that a combina- 
tion of local, systemic and psychogenic 
factors act together in producing the 
localized lesions. 

There is a growing tendency, in discuss- 
ing the symptomatology, diagnosis and 
management of peptic ulcers, to make 
definite distinctions between gastric ulcers 
and duodenal ulcers. To me, this is a sigfi of 
progress in a poorly understood physiologi- 
cal derangement, for it shows that despite 
gaps in our knowledge of these lesions we 
have learned much that is of value to our- 
selves and our patients. 

Pain, weight losses, vomiting and tarry 
stools are typical symptoms of gastric 
ulcer, but even these are variable. The 
duration of symptoms, while sometimes 
helpful in making a diagnosis, is not 
dependable. A correct diagnosis must 
depend upon the correlation of data ob- 
tained from the clinical history, the 
symptomatology, gastric analysis, .v-ray 
examination and, where indicated, gastro- 
scopy. It is only by such means that we 
can determine whether medical treatment 
should be gi\en a trial or whether im- 
mediate surgical intervention may be 
indicated. 

Careful correlation of such information 
is a prime factor in differentiating between 
benign and malignant gastric lesions. Such 
difl'erentiation, at best, is difficult and we 
must call upon every diagnostic aid at our 
disposal to substantiate the correctness of 
our findings. 

This fiict has been strongly stressed by 
Walters,^ who pointed out that attempts at 
medical treatment of lesions that are diag- 
nosed as benign, but which are actually 
malignant, may delay necessary surgical 
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intervention until the lesion becomes 
inoperable. , 

“ It is apparent, therefore,” said Walters, 
“that one of our problems as diagnosticians 
and surgeons lies in trying to determine the 
pathologic nature of the lesion from the 
patient’s history and physical examination 
and the reports of the roentgenologist and 
the gastroscopist. In many cases this is 
exceedingly difficult. Although the expert 
roentgenologist may recognize the presence 
of a gastric lesion in 98 per cent of cases in 
which it is present, he has emphasized 
repeatedly that there is a definite percent- 
age of error in distinguishing a nonmalig- 
nant from a malignant gastric ulcer. This 
has too frequently been forgotten.” 

The gastroscope has become a patent aid 
in this differential diagnosis. Indeed, some 
workers (Schindler and Arndal'') are of the 
opinion that gastroscopy is more informa- 
tive than roentgenoscopy. However, the 
general consensus of opinion, and one in 
which I fully concur, is that gastroscopic 
examination is an important supplemen- 
tary aid to the .v-ray (Clerf and Wirts,” 
Segal'). The limitations of the gastroscope 
should be recognized; but when the findings 
with this instrument are correlated with the 
roentgenological picture, we have the 
means for materially lowering the percent- 
age of diagnostic error in differentiating 
between gastric ulcer and gastric carci- 
noma. Nor should wc overlook the value of 
the gastroscope as a means of checking the 
progress of questionable gastric lesions 
undergoing medical treatment. 

Duodenal ulcer is much more common 
than gastric ulcer. As Allcn'^ recently 
stres'^ed, this fact has led us to make 
generalizations which, while sound as far as 
duodenal ulcer is concerned, are now ques- 
tionable as regards gastric ulcer. The 
importance of differentiating these two 
conditions lies in the fact that duodenal 
ulcers are much more amenai)ic to medical 
trc.Ttment than are gastric ulcers. In the 
Ma- ' uhu'ettv General Hospital, for cx- 
anpfe, it iui'- i>een found that about 80 per 
cc.nt 0* tne c.i'.c"' of duodena! ulcer can be 


successfully treated by the medical service 
(Allen,® Allen and Welch’®). Vale” has 
estimated that over 85 per cent of cases of 
duodenal ulcers can be effectively treated 
by medical means alone. Except in cases of 
acute perforation, cicatrization or instances 
of severe and prolonged hemorrhage, surgi- 
cal intervention does not appear indicated 
until after adequate medical management 
has failed. 

No matter what the condition being 
treated, we at the DeCourcy Clinic have 
always emphasized the importance of con- 
sidering each patient as an individual. 
Nowhere is this more important than in the 
treatment of patients with gastric or duo- 
denal ulcers. Attempts at standardization 
with these cases can only result in disap- 
pointment and, very often, in failure. This, 
of course, implies that whatever treatment 
is undertaken will be determined not only 
by the physical condition of the patient but 
also on the basis of his personality, environ- 
ment and economic status. This is espe- 
cially pertinent in the nonsurgical proce- 
dures, but it holds quite as strongly in the 
postoperative and follow-up periods after 
surgical intervention. 

It is only after such careful consideration 
of all the facts and findings that the deci- 
sion can be made as to whether medical or 
surgical treatment is indicated. Obviously, 
medical treatment is preferable and should 
be used where the indications permit. How- 
ever, in certain instances, the nature or 
location of the ulcer makes surgical inter- 
vention a ncce.ssary step from the very 
start. 

From a consideration of the recent litera- 
ture, it would appear that the medical 
treatment of ga.'itroduodcnal ulcer is in a 
state of flux- a transition from older proce- 
dures toward newer methods based upon 
wider knowledge. There is an apparent 
tendency to depend less upon antacid 
treatment with alkalis and to resort more 
and more tf> frequent feeding schedules. In 
this connection, it is significant that Vale'' 
lists the four local ermditions which the 
intcrni‘;t attacks by more or less direct 
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means in the following order: (i) pyloro- 
spasm, (2) hypermotility, (3) hypersecre- 
tion and (4) hyperacidity. 

In the opinion of Andresen,*- the concept 
that the production of ulcer is largely the 
result of acid erosion of the gastric or 
duodenal mucosa and that treatment 
directed to alkalization is absolutely neces- 
sary for healing is contrary to fact and 
experience. 

“My experience of thirty years in the 
treatment of ulcer,” he writes, “without 
any attempt at acid neutralization has 
shown just as good if not better results than 
in those cases in which some such antiacid 
treatment has been used. After all, it is safe 
to assume that an uncomplicated ulcer will 
heal spontaneously if given a chance and 
that treatment must be directed to reliev- 
ing the patient of hunger pains by frequent 
feedings of bland food while the ulcer is 
healing.” 

Evidence of the value of treatment along 
these lines is quite convincing. We all 
realize the desirability of avoiding condi- 
tions that tend to exaggerate hunger con- 
tractions, which, according to Quigley,^^ 
may give rise to distress and prevent ulcer 
healing through mechanical trauma to the 
area involved. Frequent feeding in peptic 
ulcer cases is now an established procedure. 
Two-hour feedings are generally given, 
with alkalis, or preferably one of the newer 
preparations such as aluminum hydrate or 
magnesium trisilicate, given during the 
feeding intervals. However, it has been 
observed that equally as good, if not better, 
results can be obtained by increasing the 
frequency of feeding, thus largely obviating 
the need for alkalis (Adams^’’). Here 
particularly, one should not forget that the 
patient is an individual with individual 
idiosyncrasies and dislikes with regard to 
certain foods. 

Immediate and frequent feedings, based 
on the Meulengracht program, give much 
promise of success in the management of 
bleeding gastric and duodenal ulcer. After 
a study of 1,396 recorded cases of gross 


bleeding from ulcer of the stomach or duo- 
denum, including thirty-two of their own 
cases, all treated by a prompt feeding 
program and a reasonable amount of fluid, 
Nicholson and Miller^® stated that results 
on this regimen are far better than for any 
other type of treatment, either medical or 
surgical. They stressed that the type of diet 
is of secondary importance, provided that 
it be given promptly, frequently and in 
adequate amounts, irrespective of the 
degree of bleeding. 

One must not overlook the fact, however, 
that instances of intractable hemorrhage 
still require the fullest co-operation of both 
the internist and the surgeon. 

The surgical aspects of gastroduodenal 
ulcer have received much consideration in 
the recent literature. While it is evident 
that a large proportion of cases of duodenal 
ulcer respond favorably to prolonged medi- 
cal treatment, a similarly high percentage 
of beneficial results cannot be claimed for 
gastric ulcers. 

By this, I do not wish to imply in any 
way that the presence of a benign gastric 
ulcer is an immediate indication for sur- 
gery. Medical treatment should be given a 
trial in every case in which the condition 
at the location of the lesion warrants such 
treatment. However, if after a suitable 
period of adequate, proper medical therapy, 
the ulcer fails to respond by complete dis- 
appearance, surgical intervention should 
not be withheld. Even so, bitter experience 
has taught that a thorough trial of appar- 
ently successful medical therapy cannot be 
relied upon to exclude the possibilit\^ that 
the lesion is malignant or that ulceration 
will not recur once the patient resumes his 
usual habits and activities (Walters®). 

Unlike duodenal ulcer, surgery should 
not be delayed in patients with gastric 
ulcer in order to permit repeated trials of 
medical therapy. Waiting to see what will 
happen under various medical regimens can 
prove fatal and, moreover, the danger of 
malignancy is far too great to permit of 
protracted delays. The decision for or 
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against surgery must be made before the 
opportunity for operative cure is lost 
entirely. 

It is gratifying to note the growing 
unanimity of opinion among surgeons 
regarding what is generally considered 
the operation of choice in gastric ul- 
cers; namely, subtotal gastric resection 
(Walters,'* Cole and Forsee'"). Allen® re- 
cently wrote that “there is an increasing 
safety in subtotal gastrectomy that war- 
rants eliminating the chance of overlooking 
malignancy in an ulcer. The results of gas- 
trectomy in the treatment of gastric ulcer 
are so good that a larger percentage of such 
cases should be so treated.” 

Such opinions are based upon sober con- 
sideration of painfully gathered informa- 
tion. In the main, I thoroughly agree. 
However, as in the past, I must persist in 
emphasizing the importance of conserva- 
tism in gastric surgery (DeCourcy*®’'®’®®). 
The mortality rates, though constantly 
improving, are still such as to indicate that 
radical surgery of this kind should be done 
onlyjby men whose experience and con- 
stantly improving technic qualify them 
to do this type of operation. I am not alone 
in this opinion. Lahey®' has expressed 
similar views. 

At the DeCourcy Clinic, we have con- 
stantly been improving our technic and 
modifying our procedure until we have 
come to believe that gastrectomy, in our 
hands at least, is a relatively safe operation. 
This is substantiated by our constantly 
decreasing mortalitj' figures. These re- 
sults we attribute to certain modifica- 
tions in operative procedures which we 
have adapted or developed at the Clinic. 

In our procedure, we begin our resection 
at the upper or proximal portion of the 
stomach, so that dissection is made from 
above downward. As previously' reported 
(DcCourcy’®''®'®®), this procedure permits 
us to visualize the posterior gastric wall 
during all the time the resection is being 
made. With this technic one is less likely to 
injure the pancreas and there is also less 
tendency to encounter troublesome hemor- 


rhage in cases in which posterior adhesions 
have formed. 

We have also found that anterior anas- 
tomosis is preferable to posterior anas- 
tomosis, Not only is it just as efficient, but 
I am convinced that the adoption of ante- 
rior anastomosis has been a prime factor in 
lowering the mortality in our cases of 
stomach resection. I have expressed the 
opinion,®® one which I now hold more 
strongly than ever before, that the general 
acceptance of this procedure will result in a 
marked drop in gastrectomy mortality 
everywhere. 

Another important element which has 
done much to assure better results, one 
which I have stressed in previous com- 
munications,’®’’® is the use of the two-stage 
operation. This operation, consisting of 
gastro-enterostomy followed after an in- 
terval by resection of the ulcerous or 
cancerous area, may be used with safety on 
elderly patients or on patients too debili- 
tated to withstand the complete operation 
at one session. We have found that in many 
cases of ulcer the preliminary gastrectomy 
has resulted in cure without the need for 
subsequent resection. Where, however, 
resection is needed, the risk is greatly 
lessened because the previous gastro- 
enterostomy greatly improves the patient’s 
nutrition and well being. By the two-stage 
operation patients have an excellent chance 
of recovery and pulmonary complications 
have been absent. 

Much of what has been said regarding 
operations for gastric ulcers obviously holds 
true for surgery of duodenal ulcers. Here, 
too, where surgery is indicated, partial or 
subtotal gastrectomy appears to be the 
operation of choice among experienced 
surgeons (Cole and Forsee”). Vale” be- 
lieves that among standard operations, 
resection alone completely eliminates the 
factors of pylorospasm, hypermotility, 
hj'persecretion and hyperacidity. High 
resection, he believes, is the only way m 
which most patients can be permanently 
cured. 
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FoIIow-up studies led Allen and Welch*" 
to the belief that subtotal resection is the 
operation of choice. In their opinion, not 
less than half the stomach together with 
the pylorus should be removed when 
feasible. They found that in seventy-one 
survivors of seventy-si.x subtotal resections 
performed during a period of thirty-four 
months, no jejunal ulcers had developed up 
to the time of submission of their report. 
Moreover, it was noted that the mortality 
following such subtotal gastrectomy in 
their series of cases was not greater than 
that following less extensive operations. 

Very significant is the observation made 
by these authors that the trend of operation 
for duodenal ulcers at the Massachusetts 
General Hospital is away from palliative 
operations. This, they belie'ce, is doubt- 
lessly due to the very high percentage of 
poor results associated with these less radi- 
cal operations. Conversely every patient 
who has had a radical resection of the distal 
half or more of the stomach and pylorus has 
remained free of symptoms and none has as 
yet developed recurrent or anastomotic 
ulcers. 

This observation reflects the general 
trend in surgery of the duodenum and the 
more radical procedures are being more 
widely employed because better results are 
obtained. We must not, however, blind 
ourseh’es to the fact that there is still a 
place for less radical operations. Nor should 
it be forgotten that resection, or indeed 
surgery of the stomach in general, should 
be in the hands of skilled and experienced 
operators. 

A growing awareness of the importance 
of postoperative care and follow-up after 
dismissal from the hospital is another good 
sign evident in recent reports. Postopera- 
tive care lowers mortality and hastens 
recovery, while the institution of a suitable, 
individualized regimen enables the patient 
to live comfortably with his newly acquired 
digestive arrangement. Follow-up is essen- 
tial, since onlv bv this means can we trulv 
evaluate the worth of newer, more radical 


procedures in the field of gastroduodenal 
surgery. The same holds true for other 
methods of treatment. 
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PENTOTHAL SODIUM OXYGEN ANESTHESIA IN MAJOR 

SURGERY^ 


Edison A. Fkkncii, m.i>. 

SAN I.UIS OBISI’O, CAI.irORNIA 


T he ideal universal aneslheiie lor ail 
major surgery has not yet been found 
as attested by the writings of leaders 
in this field of medicine. 'Phe aim of this 
paper is to emphasize the validity of this 
statement by summarizing the recent liter- 
ature and to present the an.alytical data 
derived from clinical oI)servation. It is 
hoped that these data may lend some influ- 
ence in the changing methods of anesthesia 
in an elldrt to improve the results. In this 
study S37t intravenous pentothal sodium 
anesthetics supplemented with continuous 
inhalation of too per cent oxygen were 
reviewed. Every operation was an elective 
major procedure. The anesthetic was not 
used for emergency operations or for pa- 
tients in shock. The work was done at the 
Robert Packer Hospital and Guthrie Clinic 
from September i, 1939, to November 50, 
1941. 

general CONSIDERATIO.N'S 

Anesthesia is becoming a special field of 
endeavor both as an art and as a science. 
This has resulted because of the addition of 
new anesthetics in such numbers as to 
bewilder the surgeon. Not long ago the 
surgeon had only to consider the general 
inhalation anesthetics, ether, chloroform 
and nitrous-oxide-o.xj'gcn, and local or 
spinal anesthesia. Now ethylene, cyclo- 
propane, avertin and barbiturates (orally 
or intravenously) must be considered. The 
rapid change in the methods and drugs now 
used for anesthesia makes it impossible for 
the practicing surgeon to be an expert with 
each medium. The greater share of surgerj^ 

t Since tliis study w.is finisiied, a total of more than 
1,200 m.ajor operations have been done with this 
anesthetic. 


for many years to cf»mc will be performed 
I)v surgeons with assistance of colleagues 
»>r nurses as anesthetists. Thus the surgeon 
must carry full responsibility and this in 
turn stimulates his interest in further 
developments in this vitally important 
field. Surgeons as a rule confine their ane.s- 
tiicsi;i to a few drugs with which they are 
familiar and most surgeons arc conscious of 
the injurious elTccts of chloroform, avertin 
and even ether on certain parenchymatous 
viscera. Many arc showing discretion in 
their choice of anesthesia for special fields. 

It appears that the art and science of 
anesthesia and the welfare of the patient 
are improved when the surgeon maintains a 
.sense of responsibility for the patient and 
for the anesthetic, as the administration of 
an anesthetic is a major therapeutic opera- 
tion. The value of good anesthesia by a 
trained anesthetist cannot be too strongly 
advised. The responsibility of the anes- 
thetist in major operations is ne.xt to that 
of the surgeon. Guthrie' and others have 
pointed out that if fear can be allayed 
quickly by a constant stream of suggestion 
by the anesthetist, the patient will no 
doubt go to sleep quietly and recover from 
the anesthetic in the same state of mind. 
Surgical patients whose minds are racked 
with emotions of fear and worry are often 
exhausted before they are anesthetized and 
arc fit subjects for surgical shock and 
death. 

We are not handicapped as were the 
older surgeons, who, because there were no 
anesthetics except ether and chloroform, 
were obliged to hurt their patients, at times 
severeljL The modern operator should not 
hurt his patients or allow them to sufler 
unnecessariljq the modern surgeon will not. 
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As Cutler, Zollinger" and others have 
stated, the advent of anesthesia introduced 
a new element into surgical practice, for 
patients could not be persuaded to accept 
surgical treatment for conditions other 
than those which were of dire necessity. 
Before anesthesia no patient would accept 
surgery and its associated pain unless seri- 
ous future trouble was believed to be 
inevitable. Since he knew he could be made 
unconscious, it was far easier to do elective 
surgery. With the present method of 
intravenous anesthesia aside from ofl'ering 
a considerable margin of safety and a wide 
utility it is very acceptable to the patient. 
That this is true of pentothal sodium is 
adequately attested by the testimony of 
those to whom it has been administered. 

In the general considerations of pento- 
thal sodium the various factors involved in 
safely preparing a patient for anesthesia, 
their trip through the unconscious state 
and afterward is in no way difl'erent in most 
respects than the inhalation anesthetics. 

Regardless of the type of risk, the 
patient received the benefits derived from 
careful evaluation of his physiological state 
before operation. Patients with cardiac, 
pulmonary, renal or liver disease, required 
certain studies and a careful selection of 
anesthesia. All the patients in this series 
were brought as near as possible to normal 
by proper remedial methods, and the proce- 
dure and anesthetic was carefully con- 
sidered so that no unnecessary risk was 
incurred. 

Aceurate evaluation of postoperative 
complications requires review of each step 
in the pre- and postoperative care of the 
patient, as well as each step in the opera- 
tion. Many complications can be avoided 
through constant interest on the part of the 
surgeon, and by bearing in mind the 
dangerous part drugs play, particularly 
morphine which decreases the depth of 
respiration and in large repeated doses may 
be sufficient to encourage atelectasis. 

In the aged, local anesthesia is frequently 
more desirable than any general anesthetic. 
This is due partly because reason and 


education have submerged the natural fear, 
and parth- because in the aged, viscera are 
likely to be abnormal, and any anesthetic 
which is to circulate in the body may pro- 
voke changes that cannot be anticipated. 

It is obvious to all that pre- and post- 
operative care of the patient is more impor- 
tant than the agent used. Barbiturates are 
not analgesic. In heavy doses they depress 
metabolism due to decreased emotional 
excitability. If the reflex irritability is not 
sufficiently reduced, the operation should 
be delayed until the proper depth of anes- 
thesia has been reached. It usually takes 
one to two hours for preoperative sedative 
medication to act and, if properly timed, it 
will aid the anesthetist. If onl}-^ fifteen 
minutes are permitted to elapse between 
the time the drug is given and the begin- 
ning of the anesthetic, difficulty will 
be experienced even in the intravenous 
methods. To reach a proper concentration 
of the agent in the blood stream, the time 
element is a factor. This time will vary in 
individual cases and according to agents 
employed, depending upon factors such as 
a nonobstructed airway, circulatory activ- 
ity, degree of pain, age, degree of fever, 
emotional disturbance, and, as Waters and 
Schmidt^ have suggested, endocrine im- 
balance. Depth of anesthesia, regardless of 
the type, can be kept on a much lighter 
plane if the surgeon and his assistants avoid 
sudden pull on retractors against the peri- 
toneum and injudicious use of packs. 
Anesthetic complications, deaths and un- 
desirable factors related to anesthesia 
should be constantly reviewed and re- 
corded. The ever increasing importance of 
anesthesia in war medicine is a subject for 
consideration and the injured of this war 
will be very thankful for intravenous 
anesthesia. 

CHOICE OF ANESTHESIA 

Many troublesome factors have been 
eliminated in recent years by the addition 
of newer anesthetics. Some writers have 
shown that certain general principles un- 
derlie the choice of anesthesia. Most 
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patients prefer to be unconscious during 
the operation. One cannot dissociate mind 
and body; therefore, insistence upon local 
anesthesia in a highly neurotic individual is 
to court trouble and perhaps disaster. In 
children under ten, a general anesthetic is 
desired. In this series, no children under 
ten 3’^ears of age were given intravenous 
pentothal sodium. As mentioned bjf Lem- 
mon and Paschal,^ in local and spinal 
anesthesia, preoperative sedation will di- 
minish the amount of anesthesia required 
and allay anj^ mental fears the patient maj' 
have. The pharmacologic action of pre- 
operative drugs and their relation to the 
anesthetic used, must be well understood 
when the choice of anesthesia is considered. 
For example, Guthrie and Hughes^ point 
out that morphine or other hypnotic drugs 
should not be given in those instances in 
which avertin is to be used as the basal 
anesthetic augmented b}^ a small amount 
of ether, eth)dene or nitrous-oxide oxj'gen 
for additional relaxation. 

It is not a simple matter to make the 
choice in an}'- given instance, and it is not 
possible to say in general what anesthetic is 
best for any given type of operation. 
Experience is a large factor in the choice of 
anesthetics. As our experience in this clinic 
increased, it became a great deal easier to 
obtain excellent anesthesia even for the 
most difficult upper abdominal operation. 
Although ether is not the most desirable 
anesthetic, its availability is a factor to 
bear in mind. Other factors of importance 
are the danger and length of the operation, 
the characteristics of the patient, the 
temperament of the surgeon, the character- 
istics of the anesthetist and particularly his 
experience and ability in administering 
anesthetics. As mentioned by Sise,® it is 
poor policy to sacrifice more ideal operating 
conditions for the increased safety factors 
of any special anesthetic. 

The qualities of an ideal anesthetic must, 
according to Seevers and Waters.' satisfy 
four individuals: First, the patient, who 
desires rapid and pleasant induction with 
an anesthetic which is nonirritating and 


free from unpleasant odor, and a recovery 
period free from discomfort; secondly, the 
surgeon, who would be satisfied with a 
nonexplosive agent, if it were capable 
of producing complete muscular relaxa- 
tion without increased capillary bleeding; 
thirdly, the anesthetist, who desires an 
anesthetic with a wide margin of safety, 
capable of excretion from the body entirely 
unaltered, with a minimum of functional or 
organic injury during and following its use, 
sufficiently potent to permit the use of a 
high percentage of oxygen in the anesthetic 
inhalant mixture at all times, and to diffuse 
both sufficiently and rapidly to allow 
moment control of the depth of anesthesia; 
lastly, the manufacturer, who is interested 
in producing an anesthetic simply and 
inexpensively, one purified without diffi- 
culty and capable of storage without risk of 
chemical changes. 

It is true, no known anesthetic fulfills all 
the qualifications listed above. 

Our e.\'perience so far with intravenous 
pentothal sodium has been very encourag- 
ing and meets many of these requirements. 
Although the method of destruction in the 
body of this barbiturate is not clearly 
understood (Nicholson and Sise®), it has 
been shown that the process occurs so 
rapidly that scarcely a trace can be found 
in the secretions three to twelve hours after 
a single therapeutic dose, though the effect 
lasts from three to thirty minutes, depend- 
ing upon the dose which is used. According 
to Mallinson® who recommends its use, it is 
one of the most valuable advances in the 
science of anesthesia made in recent times. 
As mentioned by Cameron, “ Davison and 
Rudder” and many others, the intermit- 
tent method in which the anesthetic solu- 
tion is administered permits maintenance 
of an even anesthesia, and the rapidity 
with which it is destroyed makes pentothal 
sodium anesthesia as controllable, con- 
sequently its use as safe, as that of any 
inhalation anesthetic. As noted in Table i, 
its use in this clinic has increased very 
rapidly in the last few years. This is 
also true at the Mayo Clinic, according 
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to Lundy and co-workersd- Experimen- 
tal workers including Kohn-Richards and 
Grimesd'" Gruhzit, Dox, Rowe and Dodd^^ 
and many others, have demonstrated that 
clinical use of the intermittent method 
allows one dose to be partly detoxified 
before the next is administered. Adams’^ 
considers pentothal sodium the barbiturate 
most acceptable for anesthesia and believes 
there is slight hope of producing additional 
effective members of the barbiturate group. 
Butler and Bush^® have described the pro- 
longed and variant effects of large doses of 
pentothal sodium as being due to the 
transformation in vivo of the short acting 
barbiturates into less active compounds of 
more prolonged, but less intense action. 

RECENT ADVANCES IN ANESTHESIA 

Each year, many additions are made to 
the rapidly expanding field of anesthesia. 
Although there has been but slight advance 
in the development of new anesthetic 
agents Avhich are superior to older agents, 
valuable advances have been made in the 
use and application of older agents and 
methods, with inhalation and regional anes- 
thesia still holding their place among the 
standard methods. It is our hope to prove 
that the increasing use of intravenous 
pentothal sodium anesthesia for major 
operations is entirely justified if the pa- 
tients are properly selected and if the 
anesthetist is trained and there is adequate 
available equipment. 

As reported by Lundy and Adams, 
intravenous pentothal sodium was first 
recommended for short minor operations; 
later it progressed through a development 
of (i) its combination with air; (2) having 
patients breathe a continuous supply of 100 
per cent oxygen, and (3) the still later 
addition of varying concentrations of 
nitrous oxide with oxygen. The importance 
of oxygen as a supplement has been 
stressed by many Avriters. In the case of 
hepatic disease, Ravdin'® believes the flow 
of blood is impaired and anoxia of the liver 
results, but adequate oxygenation mini- 


mizes this danger. It is his opinion that 
extensive liver damage occurs during ether 
anesthesia when the oxygen suppi}- is 
reduced to 15 per cent, which concentra- 
tion is 5 per cent less than air, and that 
frequently death is caused by anoxemia 
during anesthesia. Lahey^® states that 
anoxemia is the basis of most anesthetic 
difficulties. 

The continuous administration of oxygen • 
during the intravenous anesthesia has been 
a fundamental improvement. It has been 
shown that the barbiturates as a class 
affect the respiration by decreasing its 
depth. For this reason, adequate oxygena- 
tion during a barbiturate anesthesia is 
obtained onh* by employing a concentra- 
tion of oxygen higher than that found 
normally in the atmosphere. The continu- 
ous administration of high concentrations 
of oxygen during intravenous pentothal 
sodium anesthesia permits oxygenation to 
be maintained during all phases of anes- 
thesia. Since Lundy and co-workers®® first 
introduced intravenous pentothal sodium 
clinically at the Mayo Clinic in 1934 there 
has been much experimental work done to 
determine the minimal lethal dose of 
Intravenous pentothal sodium in laboratory 
animals. This work has been of great 
assistance in determining the dosage for 
intermittent administration of the drug. It 
has been proved that induction of anes- 
thesia is usually obtained by the initial 
administration of less than 3 mg. per kilo- 
gram of body Aveight and subsequent doses 
of less than i gm. per kilogram of body 
AA-eight. The total amount of pentothal 
sodium used in an operation lasting one 
hour A’-aries betAA’een 13 and 26 mg. per 
kilogram of body AA-eight. Thus theoreti- 
cally, there is a A-ery safe margin betAveen 
the probable minimal lethal dose in man 
and the amount required for anesthesia. In 
autopsies performed on tAveK^e patients AA-ho 
died seA^eral days after operation, Carra- 
AA-ay®‘ found no pathologic changes attribut- 
able to the pentothal sodium anesthesia. 

The use of intraA-enous pentothal sodium 
anesthesia has been Avidening and the types 
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of operation in which it may be used to 
advantage have increased. The field of 
application now comprises all types of 
surgical procedures, regardless of the oper- 
ating time. The apparatus used for adminis- 
tration of intravenous pentothal sodium 
ma}" be as simple as a sterile syringe and 
intravenous needle. Various new apparatus 
for stabilizing the source of supply of the 
anesthetic solution has been described bj' 
Adams, Davison and Rudder,^® and 
others. Some anesthetists emplo}^ a three- 
way valve which allows subsequent doses 
of the pentothal sodium solution during 
operation, as well as the continuous ad- 
ministration of intravenous fluids if the 
latter should be required. Hand and Sise“ 
reported a precipitate formed when pento- 
thal sodium and glucose were mixed. 
BlaisdelF^ and others have used various 
types of stands for holding the sjTinge 
containing the solution. 

Pentothal sodium ma}’’ be used as a 
supplement to local, regional or inhalation 
anesthetics. It is compatible clinically with 
all other anesthetics. Lundy and his co- 
workers^® have suggested a technic by 
which nitrous o.xide and oxj'gen in a fixed 
proportion are used as a basal anesthetic, 
with the addition of intravenous pentothal 
sodium to secure any desired depth of 
anesthesia. This method furnished an 
adequate oxygen supply, and the small 
doses of pentothal which are necessary 
make possible a shorter recover}' period 
even after prolonged anesthesia. Adams 
and Lundy,-' Hand and Sise’® and others 
have demonstrated the use of intravenous 
penthothal sodium as a supplement to 
spinal anesthesia both to prolong the anes- 
thesia when the operati^'e procedure con- 
sumes more than the expected time, and to 
cause unconsciousness in the patient under- 
going a long operation under spinal anes- 
thesia. It is also used in small amounts to 
control nausea during spinal anesthesia. 

The patient s wholehearted acceptance 
of intravenous pentothal sodium anesthesia 
has made its advancement as a general 
anesthetic a very rapid one. Through his 


personal experience, Lahey*® calls pentothal 
a delightful anesthetic, and Phillips®® be- 
lieves that a patient who is able to eat a 
hearty lunch two hours after an operation 
is certainly pleased with the anesthetic. 

The induction phase of anesthesia is a 
matter of a few seconds after the injection 
is made. There is no excitement during the 
second stage, the patient drifting into 
unconsciousness as if in a normal sleep. 
Carrawa}'®® mentions that this lack of 
e.vcitement shortens the anesthetic time 
and permits the preparation of the opera- 
tive site before the anesthetic is started. 

The art and science of anesthesia is 
advancing so rapidly that a broad view- 
point regarding all anesthesia must be 
maintained. 

Lundy®® stresses that an anesthetic 
poorly timed is a disadvantage to the 
patient, and that many anesthetists delay 
unnecessarily before changing to another 
agent or method. This delay is no doubt 
due to the anesthetist’s familiarity with 
ether, his pride in being able to anesthetize 
all patients with one agent or method, and 
his limited experience in the use of gases 
and/or intravenous anesthetics. 

Other anesthetics have made advance- 
ments and require an open mind and a good 
sense of judgment to be honest and fair 
with each agent. For example, Lemmon and 
Paschal’s^ work on fractional spinal anes- 
thesia has been widely accepted and the 
method has been used in this clinic with 
good results. Ethylene, first introduced in 
1924, continues to be extensively used. 
There is a recent report of 35,500 cases from 
this clinic with gratifying results. Cyclo- 
propane has been used extensively by the 
profession. It is highly explosive agent and 
has some action on the heart which is not 
completel}' understood. Its use in this 
clinic is limited to thoracic surger}-. Intra- 
tracheal, local and regional anesthesia, are 
useful in many procedures and in the 
enthusiasm for newer methods their value 
should not be overlooked. Avertin, as a 
basal anesthetic, continues to be used in 
some institutions, but its use in this clinic 
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has been limited since Guthrie and Hughes^ 
reported a fatality. 

HISTORY INTRAVENOUS ANESTHESIA 

As Tovell and Carofalo^* state, Ore of 
Lyons \Yas the first to attempt the produc- 
tion of anesthesia by the intravenous 
administration of chloral hydrate in 1872. 
Hedonal vas employed for intravenous 
anesthesia in 1905, and ether vas tried 
shortly afterward by Burkhardt^- in 1909. 
Others were introduced as follows; paralde- 
hyde in 1913, somnifene in 1924, ipral in 
1925, pernocton in 1927, and avertin in 
1929. These drugs were proved to be 
unsatisfactory for intravenous use and they 
have been discarded. Interest was renewed 
when Zerfas"^ and his associates used 
sodium am\-tal; nembutal was introduced 
in 1930 and evipal sodium in 1932. Pento- 
thal sodium was first used clinically by 
Lundy and TovelF’ in 1934, eunarcon was 
introduced in 1935, narconumal in 1936, 
and recently sodium thicothamyl has been 
added to this long list of drugs. Search for 
better agents continues, but so far sodium 
ethyl (i methyl-butyl) thiobarbituric acid 
(penthothal sodium) is considered superior 
for the production of surgical anesthesia, 
while the longer acting derivatives, sodium 
amytal and nembutal, are reserved for the 
control of convulsions associated with 
epilepsy, eclampsia, tetanus, and strych- 
nine poisoning. The derivatives capable of 
producing prolonged or sustained effect 
soon lost favor as surgical anesthetics 
because recovery was prolonged and was 
too frequently accompanied by restlessness 
of a sufficient degree to constitute a nursing 
problem. It may be that this trend was 
hastened by anesthetists who attempted to 
employ methods for predetermination of 
dosage, rather than administer those older 
derivatives of the barbiturate series in 
fractional doses during the course of surgi- 
cal procedure. In spite of this, much was 
learned concerning these agents, and they 
still hold a deserved place in our arma- 
mentarium as preoperative sedatives and 
as satisfactory agents for the control of 


convulsive states, when administered in- 
travenously or rectally in fractional doses. 
Adams^^ has used pentobarbital sodium 
(nembutal) in a 5 per cent solution in- 
travenously, preceding a thyroidectomy, 
in patients having high basal metabolic 
rates in order to gain their co-opera- 
tion during the establishment of regional 
anesthesia. 


Table i 

TRENDS IN ANESTHESIA AT THE ROBERT PACKER HOSPITAL 



1 ! 

1 1937 

' ' 1 

193S j 1039 f 

1940 1 

1941 

Inhalations. . . . 

• •' 3397 

1 1 

3465 j 3320 i 
So j III : 

2620 ' 

2383 

86 

Spinals 

96 ! 

55 

Intravenous 

-1 -1 

i 1 

1S5 j 307 } 

i 1 ' 

943 1 

991 


The above table includes the three main types of 
anesthesia and shows the gradu.al increase in the use of 
the intravenous method at the expense of the inhalation 
anesthetics. This includes both major and minor 
procedures. 

DeWan and RandalF® first reported the 
use of barbituric acid derivatives in the 
Guthrie Clinic in 1936. Since that time 
intravenous pentothal sodium anesthesia 
has become the most frequent special 
anesthetic used. (Table 1.) 

THEORIES OF ANESTHESIA 

The mechanisrii by which anesthetics 
depress the activity- of the central nerrous 
system is poorly understood. Despite the 
large amount of investigation into the 
subject, the explanations are as yet hypo- 
thetical. Even the fundamental mecha- 
nisms underlying such a physiological 
occurrence as normal sleep are obscure. 
Because of the paucity of conclusive 
information, the following discussion of the 
theories of anesthesia will be brief. It 
should be noted in passing that this lack of 
knowledge has not interfered seriously with 
the clinical use of anesthetics or the con- 
tinuous improvement in anesthetic agents 
and technics of anesthesia. 

As mentioned by Goodman and Gil- 
man,^* there are many agents, physical and 
chemical, which are capable of producing 
depression of the central nervous system. 
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Cold, fatigue, lack of oxygen and certain 
ions (Br. Mg., etc.) are but a few of them. 
Clinical anesthesia is obtained especially 
by the use of the hydrocarbons of the 
methane series. A number of alkaloids also 
cause marked central nervous system 
depression. It is difficult, therefore, to 
believe that a single mechanism underlies 
the action of all these diverse agents. 
Nevertheless, numerous investigators have 
sought a unitary explanation by a study 
of the correlation between physical and 
chemical properties of drugs and their 
anesthetic potency. The result of most of 
the work is the belief that numerous anes- 
thetic agents show affinities for lipids and 
for cell surfaces. In some instances, these 
affinities appear to be quantitatively re- 
lated to anesthetic strength. Two theories 
of anesthesia have developed from the 
knowledge of these affinities, the one 
usually termed the “ Meyer-Overton law” 
and the other known as the surface tension 
or adsorption theory. Several other ex- 
planations of anesthesia exist besides these 
two hypotheses. 

PHYSICAL PUOPEHTIES 

Pentothal sodium is a barbituric acid 
compound and a trade name for sodium 
ethyl (i methyl-butyl) thiobarbiturate. It 
differs from nembutal by having one atom 
of oxygen on the urea side of the molecule 
replaced by an atom of sulfur. It is a 
lemon-colored powder, has a bitter taste, a 
slight odor of sulfur, dissolves readily in 
distilled water forming a perfectly clear 
solution with a yellowish tinge, and is 
alkaline in reaction. The solution is used in 
iJ-4 to 10 per cent solution and preferably 
should be made up fresh as deterioration 
takes place in twenty-four hours. A cloudy 
solution should never be used regardless of 
how recently it has been prepared. 

PHARMACOLOGICAL ACTIONS 

Central Nervous System. All the numer- 
ous barbiturates have the same general 
type of depressant action on the cerebro- 


spinal axis. They may be considered, at 
least from a clinical point of view, as 
differing mainly in the dose in which they 
are effective, in speed of onset of action, in 
duration of the hypnotic effects and in their 
usefulness for specific purposes. Any de- 
gree of depression from slight sedation to 
deep coma can be obtained with the 
barbiturates. The central depressant effects 
arc, therefore, employed to produce calm- 
ness, to induce sleep, to depress the motor 
cortex and thus inhibit convulsions, and to 
cause partial or complete surgical anes- 
thesia. The intensity of action obtained 
depends not only upon the particular 
barbiturate selected and the dose and route 
of administration employed, but also in 
large measure upon the reflex excitability 
of the patient’s nervous system. 

In sufficient doses, barbiturates can 
produce surgical anesthesia characterized 
by the same type of irregularly descending 
depression as that of volatile anesthetics. 
The actions of barbiturates on the brain 
and spinal cord, however, differ in many 
respects from those of the volatile agents. 
Much experimental work has been done by 
Derbyshire and his associates®* and by 
Forbes and Morison.®* 

Respiration. Goodman and Gilman®' 
report that large doses of barbiturates are 
directly depressant to the medullary re- 
spiratory center and to a lesser degree to 
the si no-aortic chemoreceptors. Both the 
rate and depth of breathing are decreased 
and the rhj-thm may be irregular. How- 
ever, in therapeutic doses, respirations are 
regular but shallow, and may be hard to 
detect when the drug is used without 
oxj'gen. Pallor may be noted in some cases. 
Since 1938 when Carraway-' began the use 
of continuous ox3'gen inhalations through- 
out the operation, almost normal respira- 
torj' excursions resulted and a normal color 
of the skin; in addition, muscular relaxation 
was somewhat increased. Blackberg and 
Hrubetz'*® have explained the depression in 
depth of respiration, as being dependent 
upon the concentration of the drug in the 
blood at anj' one time so that large amounts 
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may be given safely in broken closes over a 
period of time. 

Fortunately, the rate of destruction of 
the drug given in therapeutic doses is so 
rapid that even though depression of 
respiration results in momentary arrest, 
breathing recurs almost before cyanosis 
appears. 

Constriction of the bronchial muscula- 
ture has been shown by Adrian! and 
Rovenstine'^ to be due to parasympathetic 
stimulation which is relieved by atropine. 

Cardiovascular System. The barbitur- 
ates, even when used intravenously for 
anesthesia, do not appear to be directly 
toxic to the myocardium, or seriously to 
alter cardiac rhythm or conduction. A 
sharp fall in blood pressure may result from 
the rapid intravenous injection of a rela- 
tively safe dose of a barbiturate, but the 
hypotension is transitory if the dose is not 
too large. Ectopic beats have been e.\- 
plained as being due to transitory anoxemia 
and vanish when oxygen is given. 

A review of the literature and work done 
by Carraway,"' Ruth and co-workers'*- and 
others reveals that no electrocardiographic 
change in heart function was noted. In this 
series irregularities noticed before operation 
remained unaltered by the anesthetic. In 
hypertensives in whom the initial fall in 
blood pressure is greater, it soon returns to 
its original level and remains so. The well 
recognized vasodilatation which accom- 
panies administration of pentothal sodium 
has been utilized in diagnostic tests for 
peripheral vascular disease by Weinsteiiv*'^ 
and others. It has been used by Allen, 
Lundy and Adson** as a prognostic agent 
in the preoperative consideration of essen- 
tial hypertension. 

MouseF-' is of the opinion that cardio- 
vascular collapse, if it occurs, is secondary 
to anoxemia caused by prolonged respira- 
tory arrest. 

Metabolic Rate. Anesthetic doses of 
barbiturates definitely lower oxygen con- 
sumption,' as noted by Dameshek and 
co-workers''*'' and by Shapiro. 


Lii'er and Kidntvs. Scheiflev and Hig- 
gins'*** suggest that the liver is not at all 
concerned with the destruction of pentothal 
and corroborates clinical observation that 
hepatic damage is not a contraindication. 
There is still some difference of opinion in 
this regard. Lundy and co-workers'*® state 
that the site of destruction of this thio- 
barbiturate is not known definite!}' at this 
time. The drug leaves the blood stream 
within a few minutes of its introduction 
and its effects on most patients who have 
disease of the liver and kidneys do not 
appear to differ greatly from its effects on 
patients with normal organs. Therefore, we 
do not believe that intravenous anes- 
thesia is contraindicated when disease 
of the liver or kidneys is present, but it 
is wise to exercise greater caution with its 
administration. 

Preparation of the patient b}^ use of 
adequate protein intake as suggested by 
Ravdin**® lowers any possible liver damage. 
Sise*** reports that when the liver is well 
supplied with glycogen and when there is 
no lack of oxygen during and following 
anesthesia, liver damage need not be feared. 

Intravenous pentothal sodium has been 
reported by Carraway®* as being used in 
cases of intensive jaundice and by Ruth 
and co-workers*® in massive carcinoma of 
the liver. 

Marshall*® contends that intravenous 
pentothal sodium anesthesia should not 
follow the administration of sulfanilamide 
because of the damage that the excess 
sulfur might incur. Lundy and Adams^* 
suggest that pentothal not be used within 
twenty-four or forty-eight hours after the 
administration of another sulfur-containing 
drug. Our experience has shown no un- 
toward effects when the two drugs were 
used at the same time in this series of 
patients. 

As stated by Betlach and Tovell,*® the 
blood sugar determinations in ordinary 
patients show a slight elevation after opera- 
tion, and in controlled diabetics the eleva- 
tion is not sufficient to cause concern. 
Urinary secretion is unchanged and blood 
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urea determinations are the same before 
and after operation. 

STAGES OF ANESTHESIA 

Pentothal sodium is usually a rapid and 
smooth anesthetic and when given in- 
travenously for the production of anes- 
thesia, it is impossible to detect the various 
stages as readily as when an inhalation 
anesthetic is given. The patient appears to 
fall asleep quite suddenly during the course 
of the injection, sleep often interrupts the 
patient’s conversation in the middle of a 
sentence, and a sign or a yawn usually 
precedes the closing of the eyelids before 
the patient lapses into unconsciousness. 
The period of excitement noted with other 
general anesthetic agents is entirely elimi- 
nated. There is no other sensation experi- 
enced, except that of falling off into a 
natural sleep. The stage of surgical anes- 
thesia is characterized by diminution or 
disappearance of superficial and deep 
reflexes, constricted pupils and fixed eye- 
balls, relaxation of the pharyngeal struc- 
tures with falling backward of the tongue 
and shallow respiration. Muscular relaxa- 
tion is best detected in the jaw muscles. 
The various signs differ in accordance with 
the amount of drug administered and 
with the individual patient. When an over- 
dose of drug is given, muscular fiaccldity 
is marked, respirations are seriously de- 
pressed and the blood pressure falls early 
and rapidly to shock levels. 

The first and second planes of stage iii 
anesthesia are suitable for performance of 
nearly all surgical operations. Most ab- 
dominal surgery is possible in the lower half 
of plane ii because of the maximal muscular 
relaxation afforded therein. As a rule, this 
depth is needed only until the visceral 
structures are explored and during perito- 
neal closures. The depth of anesthesia is 
best judged by the degree of muscular 
relaxation which is present; anesthesia 
sufficient to produce abdominal relaxation, 
likewise will cause complete relaxation of 
the muscles of mastication. 


The condition of the patient must be 
watched carefully by constant observ’^ation 
of the blood pressure, the rate and volume 
of the pulse, and the color of the mucous 
membranes and nailbeds. Since respiration 
ma}' be all but imperceptible, Lundy-“ has 
devised a cotton “butterflj^” which he 
attaches to the patient’s upper lip so that 
the movement of air through the nostrils 
may be visualized. If oxygen is adminis- 
tered bj^ one of the several masks, the rise 
and fall of the bag is an excellent means of 
following the rate and depth of respirations. 


Table ii 


Minutes 

No. of Cases 

Percentage 

0- 20 

163 

19.42 

21- 30 

9 ' 1 

10.84 

3 '- 40 

81 

9.65 

41- 50 

96 

11.44 

51- 60 

100 

n.91 

61- 80 

145 

i 17-50 

8i-roo 

77 

t 9.17 

101-120 i 

40 

4.76 

121-180 

1 40 

4.76 

i8i-over 

4 

0.47 

Total 

837 



The above table illustrates the distribution of the 
major cases according to the elapsed time of the 
anesthetic. 


Several writers have mentioned that a 
widely dilated pupil with a fixed eyeball 
means momentary overdosage, while a 
widely moving eye with a pupil of normal 
size and activity indicates returning con- 
sciousness. A desirable state of surgical 
anesthesia is indicated by a fixed or slowly 
moving eyeball with a moderately dilated 
pupil reacting sluggishly to light. 

PREOPERATIVE PREPARATION 

Preoperative sedation with a “heav)'” 
barbiturate, an opiate, and atropine is con- 
sidered generally to be desirable, although 
a few anesthetists prefer to use nothing 
besides atropine preoperatively in order to 
avoid undue depression during and follow- 
ing operation. Long, Mickal and Ochsner^^ 
studied fifty patients undergoing thyroidec- 
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tomy and demonstrated that postopera- tion. The arm selected for injection is 
tively tile elapsed time before recovery brought out to a right angle with the body 
from the anesthetic was much shorter in and attached to an arm rest. A soft rubber 



Fig. 1. Pcmothal sodium oxygen .ancstiicsi.a 
in progress showing the Bootliby-Love- 
lace-BulbuIian mask, tiie Blaisdcll appa- 
ratus for intermittent injection and other 
equipment used during the procedure. 


those patients receiving little preoperative 
sedation and intravenous pentothal anes- 
thesia supplemented by ethylene and 
cyclopropane, than in those patients receiv- 
ing a “heavy” barbiturate preoperatively 
and inhalation anesthesia alone. Mousel 
and Lundy,'’*’ Mackintosh and Pask,^® 
Carraway-* and others believe that atropine 
minimizes excessive tracheobronchial secre- 
tions, and, by decreasing vagal tone, acts 
as a prophylactic agent against transitory 
hiccoughing, sneezing and laryngeal spasm 
which have been observed infrequently 
during the induction of the anesthesia. In 
this series of cases only morphine sulfate 
gr. 3 g (o.oi Gm.) and atropine sulfate gr. 
3 100 (0.0006 Gm.) were given hypo- 

dermicallv thirty to fortv-five minutes 
preoperatively. 

ADMINISTRATION 

Ordinarily two anesthetists are required 
to administer oxygen and the intravenous 
anesthetic, but since the advent of various 
mechanical devices (Fig. i ) only one is now 
required. 

As reported by Hawk,®' the technic of 
administration in this clinic has remained 
practically the same for several years. The 
patient is placed on the operating table and 
adjusted in the position desired for opera- 


Fig. 2 . lllustmting usual type venipunc- 
ture with 20 cc. syringe and No. 20 
needle. 

tubing tourniquet is applied to the arm to 
distend the veins and the needle is inserted 
into the vein. A No. 20 gauge needle is 
placed on a 20 cc. syringe (Fig. 4), or if the 
mechanical apparatus is used, the needle 
is attached to sterile standard tubing that 
connects with the 20 cc. syringe held sta- 
tionary in its receptacle. (Fig. 2.) The 
patient is then asked to count slowly and 
2 cc. of a 5 per cent pentothal sodium solu- 
tion is injected during the first ten to 
fifteen seconds. After a short pause to 
determine any idiosyncrasy to the drug 
and allow for even distribution in the blood 
stream, the injection is continued slowly 
until the patient stops counting. At this 
stage the eyelids are closed, respirations 
are shallow, and the jaw muscles relaxed. A 
Boothby-Lovelace-Bulbulian mask with 
respiratory bag is then applied and the jaw 
is supported by the anesthetist. (Fig. 3.) 

The oxygen inhalations are started with 
a flow of about four liters a minute, but 
since the vital lung capacit}- varies in 
different individuals, it may be necessary 
to increase the flow of oxygen to five or 
more liters per minute. The rise and fall of 
the respiratory bag demonstrates the 
respiratory excursions. No additional solu- 
tion should be injected until satisfactory 
respirations are established. 

No established dosage can be indicated 
because of the marked variation in indi- 
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Near the close of the operation the needle 
may be withdrawn and a sterile cotton 
sponge applied with adhesive tape. If the 
respirations have been shallow, hyper- 
ventilation by carbon dioxide oxygen 
mixture is used. If a mechanical airway is 
necessary to prevent the falling back of the 
tongue, the patient is sent back to his bed 
with this in place. Earlier in the work, 
coramine or picrotoxin was given intrave- 
nously to hasten recovery, but this has 
since been discontinued. 

Since it has been shown by Lundy'’^ that 
the incidence of phlebitis in the vein receiv- 
ing the solution is directly proportionate to 
the concentration of the drug (one case in 
1,000 with the use of 5 per cent solution; 
one case in 3,000 with 2.5 per cent solu- 
tion), a concentration of 5 or 2.5 per cent 
solution is usually employed for induction 
of anesthesia while a 2.5 or a 1.25 per cent 
solution may be used for subsequent 
injections. 

SYMPTOMS .^ND TRE.-\TMENT OF 
OVERDOSAGE 

An overdosage of intraA'enous pentothal 
sodium results in imperceptible respiration. 
Cessation of respiration is usually accom- 
panied by the development of cyanosis. 
Pulse rate increase and muscular relaxation 
become marked. Treatment consists in 
stopping the administration of the in- 
travenous anesthetic, establishing an air- 
way and performing artificial respiration. 
Oxygen and carbon dioxide should be 
administered and respiratory stimulants 
such as nickethamide, metrazol or picro- 
toxin, should be injected intravenously in 
sufficient dosage to obtain a stimulation of 
respiration. Lundy^® believes the general 
tendency is to abandon the routine use of 
respiratory stimulants. 

POSTANESTHETIC MANAGEMENT 

After operation the patient must be 
attended constantly until his reflexes re- 
turn. It is usually necessary to support the 
jaw during a part of this period. This par- 


ticular precaution cannot be too strongly 
emphasized. Lundy®" advises the continu- 
ous administration of oxygen until signs of 
recover}' appear. 

It has been mentioned by many writers 
that one of the most desirable characteris- 
tics of the recovery period following in- 
travenous pentothal sodium is the patient’s 
freedom from nausea and vomiting. In this 
series, nausea and vomiting occurred in 
only 30 per cent of the cases. Cameron^" 
and others have noticed that vomiting is 
absent in patients who have had no 
preliminary medication. Vomiting is a 
severe handicap, particularly to the di- 
abetic patient, and makes the selection of 
anesthetic agent and a preanesthetic drug 
particularly desirable in this group of 
patients. Lundy and Tovell,"" Carraway"^ 
and others have observed the absence of 
sweating at the time of the operation and 
during the recovery period. It is believed 
this characteristic must be partially re- 
sponsible for the fact that shock seems to be 
less than after other types of anesthetics. 

Following short operations, the length of 
the recovery period is extremely short, 
being calculated by Cameron,^" Lundy, 
Touhy and Adams®^ and others, as from 
five to thirty minutes. Its length is ap- 
proximately proportionate to the amount 
of the drug administered. Davison and 
Rudder" pointed out, and it was found 
true also in this series following the longer 
procedures, that full recovery ma}' be 
delayed for as long as six to twelve hours or 
longer. However, even in these cases, the 
patient may be aroused in from ten to sixty 
minutes, although undisturbed he prefers 
to sleep on. As noted in Table iii, there are 
wide variations in reaction times but no ill 
effects followed many hours of sleep. 

ANESTHETIC ACCIDENTS AND 
COMPLICATIONS 

According to Guedel’s classification,®" a 
number of accidents and complications 
may occur incident to the administration 
of an anesthetic. This is true both in 
inhalation and in intravenous anesthesia. 
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It is important to anticipate and prevent 
these, for they may prove fatal. 

The principal causes of dangerous hypo- 
tension during anesthesia are hemorrhage 
and shock. Regardless of the etiological 
mechanism, the ultimate result is tissue 
anoxia. Hemorrhage is mainly a surgical 
problem and until transfusions can be 
performed, intravenous administration of 
fluids and the inhalation of a high percent- 


As seen only in stage i, respirator}'' arrest 
occurs from breath holding and is due to 
emotional disturbance or laryngeal irrita- 
tions. Pharyngeal spasm which appears at 
the end of stage i is more troublesome and 
ma}’’ persist intermittently through stage 
II. Attempts to maintain an airway or force 
oxj'^gen past the obstruction usually fail, 
and one must wait until the carbon dioxide 
concentration rises and the oxj-^gen content 


TABLE IV 


POSTOPERATIVE COMPLICATIONS INTRAVENOUS PENTOTHAL SODIUM 


Type of Operation 

Amt. 

Anesthetic 

1 

! : 

j Reaction 

Complication 

Cc. 

Per 

Cent 

Time 

Cholecystectomy and appendectomy 

40 

5 

47 min. 

Atelectasis rt. lower lobe 

Posterior Gastro-enterostomy 

! 40 

5 

I hr. 25 min. 

Pleurisy (left side) 

Supravaginal hysterectomy 

20 

5 

I 1 hr. 

Diaphragmatic pleurisy 
left 

Cholecystectomy 

21 

1 5 

25 min. 

Pulmonarj' infarct, left 

Bilateral inguinal herniorrhaphy ' 

35 

5 

J hr. 15 min. 

Pulmonary embolism 

Bilateral inguinal herniorrhaphy 

41 

? 

I hr. 30 min. 

Atelectasis rt. lower lobe 

Bilateral inguinal herniorrhaphy 

70 

5 

6 hr. $0 min. 

Atelectasis rt. lower lobe 

Left radical mastectomy 

24 j 

5 

I hr. 30 min. 

Infarct rt. lower lobe 

Open reduction fractured ankle 

47 ! 


I hr. 10 min. 

Coronary occlusion 

Nicola operation on shoulder 

89 

$ 

5 hr. 45 min. 

Pneumonia, broncho 

Plastic operation on hip 

75 i 

5 

5 hr. 40 min. 

Mild slough at site of 
injection drug 

Unilateral herniorrhaphy and repair undescended testicle. . 

46 

5 

9 hr. 40 min. 

Atelectasis rt. 

Appendectomy and e.vpioration abdomen 

48 

s 

I hr. 5 min. j 

Bronchopneumonia 

Cholecystectomy 

56 

s 

5 hr. 10 min. 

Diaphragmatic pleurisy 
and rt. atelectasis 

Cholecystectomy and thyroidectomy 

63 

5 

4 hr. 5 min. j 

Slough at site injection 
in arm 

Total hysterectomy 

58 

5 

2 hr. 20 rain. | 

Atelectasis rt. 

Cholecystectomy and repair ventral hernia 

54 

s 

5 hr. 20 min. j 

Massive collapse rt, lung 


The above table illustrates the type of major operation, the amount and percentage of pentothal sodium used, 
the reaction time and the complication. This is the total list of complications that occurred in 837 consecutive 
major operations. 


age of oxygen are helpful. Carbon dioxide 
may also be given because it increases the 
tone of arterial walls. 

Shock, whether due to the anesthetic or 
to the surgical procedure, has the same 
underlying pathological physiology. It can 
be prevented by avoiding anesthesia deeper 
than is absolutely necessary, by conserving 
body heat and moisture, by maintaining an 
optimal carbon dioxide level, by allowing 
sufficient oxygen at all times, and by treat- 
ing the tissues gently. 


of the blood falls sufficiently to break 
through the spasm and stimulate breathing. 

If the muscles of the lower jaw are 
sufficiently relaxed, the base of the tongue 
maj-^ obstruct respiration by falling against 
the posterior wall of the pharynx. This has 
been misnamed “tongue swallowing” and 
is rarely observed during the first two 
stages of anesthesia, but may occur after 
the patient is returned to his bed if he is 
placed in supine position. The danger may 
be circum\'ented by the use of a pharyngeal 
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ainva y or by holding the lower jaw forward. 
Another form of mechanical respiratorj’^ 
obstruction is due to the aspiration of 
debris. Foreign objects may lodge in the 
pharynx, trachea, bronchi, or, if liquid, in 
the lungs. Teeth, sponges, instruments, 
blood, pus or mucus are the common 
offenders. Secretions of mucus should be 
controlled by adequate doses of atropine or 
scopolamine. 

Massive collapse of the lung, u'hen it 
occurs, is usually secondary to anesthesia 
and follows shallow respiration and bron- 
chial obstruction, particularly from mucus. 
Atelectasis is due to complete absorption of 
gases by the blood flowing through the lung 
distal to an occlusion of a main bronchus, 
and occurs within a few minutes. It may 
not be noticed if a closed system with 
oxygen tension is being used. Howe\'er, as 
soon as the anesthetic is stopped, c3'anosis 
and dyspnea are apparent and physical 
examination re\-eals evidence of pulmonary 
collapse. As noted in Table iv, one case of 
massive collapse of the lung occurred in 
this series of seventeen complications and 
immediate treatment by means of aspira- 
tion and hyperventilation eft'ected his 
prompt recovery. Atelectasis often results 
in serious postoperative pneumonia. Pre- 
vention depends upon maintaining suffi- 
cient depth of respiration by inhalation of 
carbon dioxide and vigorous hyperpnea 
induced with carbon dioxide at the end of 
each operation in which breathing has been 
shallow. In treating fully developed atelec- 
tasis, oxygen and carbon dioxide should be 
administered for an hour or longer and 
direct bronchoscopic removal of the mucous 
plug may be attempted, if early evidence of 
improvement is not forthcoming. As noted 
in Table iv, six cases of atelectasis devel- 
oped in this series and all recovered after 
the above treatment was instituted. 

Long and Ochsner®® have reviewed a 
large collection of intravenous pentothal 
sodium anesthetics and state, “remarkable 
in this collection of 54,851 cases is the 
absence of any single report of postopera- 
tive pulmonary collapse or pneumonia; 
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symptoms of milder respirator}' complica- 
tions were almost as rare.” 

ANESTHETIC DEATHS 

There were no deaths in this series of 
major operations. Two deaths, however, 
have occurred during minor operations, 
both patients having been known to be 
long-standing heart cases with previous 
proved coronary thromboses. It is desired 
to emphasize that the anesthetic is not 
always the cause of death. Indeed, the cause 
ma}' be extreme!}* difficult to determine. 

Death from pentothal sodium, if it occurs 
early, is usually the result of paralysis of 
the respiratory center. The shorter acting 
barbiturates are particularly prone to 
produce death from respiratory depression. 
If death is delayed, vasomotor collapse and 
hypostatic pneumonia are frequently the 
causes of the fatal issue. Bronchopneu- 
monia may occur in a patient who has 
regained consciousness and apparently 
recovered, and in this complication a 
guarded prognosis is advisable. The cere- 
bral changes which occur in a fatal case 
have been described b}' Hassin®^ as a 
morphological alteration of ganglion cells 
in the brain, being usually marked in the 
medulla and olivarv bodies, and often asso- 
ciated with neuronopagy without marked 
macroglial or microglial reactive phenom- 
ena. More important and dangerous is the 
occurrence of cerebral edema with disten- 
tion of the subarachnoid space and the 
cerebral tissue spaces. Beecher and Moyer®-’ 
have done extensive work on the mechanics 
of respiratory failure in deaths from 
barbiturate anesthesia. 

As stated previously, in twelve autopsies 
on patients who died several days after 
pentothal sodium anesthesia, Carraway"* 
found no pathologic changes attributable 
to intravenous pentothal sodium. Weese,®® 
in calling attention to a number of deaths 
reported during operation done under vari- 
ous intravenous barbiturate anesthetics for 
sublingual infections, advances the follow- 
ing interesting explanation on the basis of 
experimental work performed on dogs. 
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Infection in the area of the carotid sinus 
which normally exerts an inhibitory clTect 
on the respiratory center, increases the 
sensitivity of this structure by impairing its 
blood supply. When infection is present, 
the fast acting intravenous barbiturates 
anesthetize the central nervous sj’stem 
more rapidly than they anesthetize the 
carotid sinus. If the carotid sinus is 
traumatized by an operation begun during 
this phase of anesthesia, such powerful 
inhibition of the respiratory center may 
result in death. Weese advises that anes- 
thesia continue for at least five minutes 
before the beginning of any operative pro- 
cedure for infection in the neck, so that 
sufficient time will be allowed for the 
anesthetizing of this portion of the vagus 
system. 

ANESTHETIC CHARTS 

As noticed in Tables v, vi and vu, careful 
records of every anesthetic is kept. Cutler 
and Zollinger- have written that nothing 

Table v 

ANESTHESIA AND OPERATION RECORD 

Name Age.... Date No. b 

Surgeon Assistant 

Surgical Nurse Doctor Referring 

Operation started Operation ended 

P“"^*jScovered,. 

Closure 

Pulse Respirations Anesthetic 

Ether. . .Gas. . . 

Local. . . Intravenous. . . 

Charge S 

Comments 


Operation 

The above record is filled in at the head of the table 
before and during operation and then is given to the 
operating room stenographer to transcribe on the 
permanent operative record. 

contributes so greatly to the full apprecia- 
tion of the patient s condition at any given 
time as the data on these charts. 

In addition to furnishing vitally impor- 
tant information during the ordeal, this 
chart contains specific information con- 
cerning the general condition of the patient. 


It should show' pre- and postoperative 
diagnosis in order to provide an educational 
check and stimulus to the staff. It should 
also contain a correct title of the procedure 
for the benefit of the record room staff of 
institutions where proper listing is kept of 


Table vi 

Operative ROBERT PACKER HOSPITAL B 
Record Sayre, Pa. 


NA.M E 


DATE 


PostOpcfAtivi 

e Diapnosi.A 



Preoperalive 

Diagnosis 



Surgeon 


Assistants 



Referring Anestlietist Respiration Pulse Blood Pressure 
Doctor 


Operatirm Started Operation Ended 

SponRcs Used Sponges Recovered 

Packs Used Packs Recovered 

Instrument Nurse Sponge Nurse 

Anesthetic Amount 


Summary 


Drainage 


Pathological Report 


Operative Findings 


Operative Procedure 


Signature of Surgeon 

The above record is the permanent operative record that in- 
cludes all that takes place in the operating room and is complete 
at the close of each operation by dictation to a full-time raedica 
stenographer and then signed by the surgeon himself. 

surgical operations and of diagnoses. Com- 
ments by the anesthetists or surgeons are 
made on the face of the records and are 
valuable in the study of postoperative 
pulmonary complications. The notation of 
drains may save much w'orr^' in the post- 
operative period w'hen memory often fails 
one. All pertinent information about the 
amount of anesthesia, w'ho gave it, time of 
operation and the operative procedure, is a 
part of the chart. This chart is then 
incorporated in the main record which 
carries exactly' the same house number for 
all departments and on all subsequent 
admissions to the clinic or hospital. The 
patient is never seen without the entire 
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record being at hand. Special charts as 
noted in Table vii have been kept when 

Table vu 

SPECtAL ANESTHETIC RECORD SHEET 

Anesthetic No 

THE ROBERT PACKER HOSPITAL 

Case No. b. . . . Room. . . . Ward. . . . D.iie 

Patient's Name Ape. . . . 

Operation 

Anesthetist 

T.tTpe Anesthetic Drop Total Amount 

Operation Started Ended Concentration 

Anesthetic Started Condition at start 

Condition durinr .Anrsthrtir 

B. P. St.art B. P. Rnish 

Nausea Hiccoughs 

Vomiting 

Relaxation 

Oxygerr Used 

Pos!optra)he fleaclton 

Time Re,nctcd B. P 

Nausea 

Vomiting 

Gas P.sins 

Distention 

Remarks 

The above record sheet was kept on a!! patients receiving 
pentothal sodium oxypen .anesthesia and their postoperative 
course was followed until the patient left the hospit.al. 

new anesthetics are used in order further to 
evaluate their usefulness. 

POSTOPERATIVE SEDATION 

Sedatives should be given with caution 
after all major abdominal or thoracic opera- 
tions. In this type of case, deep and regular 
respiration may prevent postoperatt\'e pul- 
monary complications. After operation 
sedatives should be given sparingly in all 
cases in which there is evidence of mucus in 
the respiratory tract during anesthesia. If 
such patients are allowed to recoN'er from 
the anesthesia and postoperative sedation 
sufliciently, the cough reflex returns and 
they can be encouraged to breathe deeply 
and to cough up the mucus. If mucus is left 
in the trachea and bronchi, and if the lower 
lobes of the lungs are not fully expanded, 
atelectasis and pneumonia may develop 
later. These simple precautions have been 
mentioned by Mousel and Lundy®^ and 
many others. 

It is believed that postoperative pneu- 
monia often is preceded by pulmonary 
atelectasis. Tracheobronchial aspirations 
should be carried out before the patient is 
removed from the operating room in every 
major surgical case in which there is evi- 


dence of mucus in the trachea. This m.ay be 
done under direct vision of the broncho- 
scope whenever possible, and one should 
have no hesitancy in bronchoscoping a 
patient postoperatively if an atelectasis or 
massive collapse is present. 

SPECIAL FIELDS OF USE 

In perusing the literature, one is im- 
pressed with the diversity of opinions con- 
cerning the scope of the usefulness of 
pentothal sodium. Many clinicians, includ- 
ing Adams, Cameron,^® Pratt, Tatum, 
Hathaway and Water,®- Ruth, Milligan and 
Charleroy,’® advise its use only for short 
operations not requiring marked *muscuiar 
relaxation. This group lists as contra- 
indications such conditions as asthma and 
cardiac decompensation, and contends that 
abdominal operations and other procedures 
requiring muscular rela.xation are not 
feasible under pentothal sodium. Still 
others, including Carraway,-* Kassebohm 
and Schreiber,'® Thomas'^ and Tucker,* - 
have doubted that there are any contra- 
indications to its use, and indeed list 
so-called contraindications as actual indi- 
cations for intravenous pentothal sodium. 
During the last three years, anesthetists 
who were at first very cautious in the use of 
pentothal sodium have found wider uses 
for the method. 

Jarman,"® Moore"’ and Phillips-’ have 
found intravenous pentothal sodium valu- 
able in the exigencies of military surgery. 
It is of particular value to victims of chemi- 
cal warfare when it is desirable to use an 
anesthetic agent which is not irritating to 
the lungs. Solutions are relatively stable for 
from twenty-four to forty-eight hours, and 
as much as 500 cc. can be made up at once 
and used over that period. Because of the 
availability of the drug, the ease with which 
it is transported and administered, the 
short induction time and quiet recovery, 
valuable time and energy may be conserved 
when one trained anesthetist must be 
responsible for numerous anesthesias in a 
short period. 
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While intravenous pentothal sodium is 
employed by some surgeons as the anes- 
thetic of choice in all surgical procedures, 
its use is limited to certain operations by 
others. The absence of the anesthetist and 
his apparatus from the region of the opera- 
tive field, makes the use of intravenous 
pentothal sodium desirable in operations on 
the head and neck, and in those cases in 
which the use of the cautery or electro- 
surgical unit creates a distinct fire hazard. 
It is reported as a desirable anesthetic by 
urologists, ophthalmologists, psj'chiatrists 
and neurologists, bronchoscopists and 
laryngologists, and obstetricians. 

Adams,"® Lundj' and Adams,'® Priestl}' 
and Schulte'^ and others point out that the 
elderly and debilitated tolerate intravenous 
pentothal sodium especially well. They also 
mention that it is a method of choice 
not only in the poor risk groups, but 
also in diabetes, myocardial degeneration, 
asthma, chronic bronchitis and pulmonary 
tuberculosis. 

Lundy,®^ Lundy and Tovell-® and Mal- 
linson® have reported its use in patients in 
whom, for one reason or another, inhalation 
and spinal anesthetics are contraindicated. 
As mentioned before, the absence of sweat- 
ing during the operation and recovery 
period must be partially responsible for the 
fact that shock seems to be less than after 
other types of anesthesia. In this series no 
patients were operated upon while in shock 
and no patient developed shock during or 
after operation. 

ADVANTAGES OF PENTOTHAL SODIUM 

Aside from the importance of the safety 
factor, the degree of muscular relaxation 
produced by an anesthetic is the next 
principal requisite. In this series, it was 
found that intravenous pentothal sodium 
anesthesia, supplemented b}^ continuous 
inhalation of 100 per cent oxygen, produced 
muscular relaxation equal to that of spinal 
anesthesia. This obser\''ation is so impor- 
tant it should be stressed, as many authors 
do not agree. The concomitant use of 
oxygen and intravenous pentothal sodium 


thus permits the maintenance of a depth of 
anesthesia allowing complete muscular 
relaxation, and makes intravenous pento- 
thal sodium more widely applicable in 
various surgical procedures. At the same 
time, the more quiet breathing is in itself a 
considerable advantage in that abdominal 
operations are complicated less by interrup- 
tion from straining and forceful respiration 
than under any other form of anesthesia. 
Carrarvay,-’ Organe and Broad'® and others 
believe this factor undoubtedly has con- 
siderable effect in increasing the speed of 
operation and in reducing the morbidity 
therefrom. 

Because of the similaritj" of the mode of 
induction to the universal “blood test,” the 
usual apprehensive thyrotoxic patient may 
be put to sleep in her room without any 
knowledge that operation is contemplated. 
Long, Mickal and Ochsner®^ have shown 
that the wisdom of this method of induc- 
tion is reflected in the lessening of post- 
operative reaction in the h3'perth3Toid 
patient, as demonstrated by lowered pulse 
and temperature curves. 

DISADVANTAGES 

Pentothal sodium o.xwgen anesthesia re- 
quires two e.xperienced anesthetists to 
administer it safely and the}' must be 
prepared to meet all anesthetic emergencies 
at all times. This is particular!}' true for 
prolonged procedures. For major proce- 
dures, these requirements would limit its 
employment to hospitals e.xcept in rare 
instances. The time that an attendant 
remains with the patient after his or her 
return to bed should be considered a minor 
disadvantage. As mentioned by Hawk,®' 
the ease of administration is considered a 
disadvantage, since the drug can be used 
without oxygen and the only equipment 
necessary consists of a 20 cc. syringe, a 
20-gauge needle, distilled water, and the 
ability to puncture a vein, thus enabling 
the experienced to use it in the office or 
home without the proper means of meeting 
an emergency. The elimination of the very 
young as desirable candidates for this type 
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of anesthesia may be regarded as a disad- 
vantage. Whether the early detection of a 
postoperative hemorrhage, as might occur 
in a gastric resection, could be observed 
during the recovery period is subject to 
consideration. No postoperati\'e hemor- 
rhage occurred in this series. 

COMPLICATIONS 

The incidence of postoperative complica- 
tions is no greater with pentothal sodium 
oxygen anesthesia (Table viii) than with 
ethylene anesthesia. According to Table iv, 

TaBI.E VI II 

IKISTOI'EHATIvn COMPLICATIONS 

— ^ . 



Intravenous 

Pentothal 

Sodium 

Iltliyleiie 


Cases 

Compli- 

Cases 

Compli- 



cations 


cations 

December 1939. 

21 

I 

93- 

I 

J.nnu.iry 1940. . . 

7:! 

2 

81 

I 

March 1940. . . . 

63 

-» 

60 

3 

April 1940 

65 

1 

79 

I 

.M.ay 1940 

103 


61 

0 

Julv IQ40 

69 

1 

88 

0 

August 1940 

98 

I 

84 

0 

September 1940 

84 

I 

,*6 

2 

October 1940. . . 

90 

1 

67 

0 

April 1941 

100 

1 

64 

2 

•May 1941 

S3 

1 

74 

0 

September 1941 

83 

3 

72 

1 

October 1941 .. . 

97 

' 

54 


Total 

0 

CO 

17 ('-8%) 

935 

13 (i-S'/c) 


The above table lists all complications tliat occurred 
in patients having pentotlial sodium oxygen anesthesia 
as compared with those iiaving ethylene anesthesia 
during the same months. Only the montlis when com- 
plications occurred are listed and all cases both m.ajor 
and minor are listed. 

one patient suffered a mild coronar}' attack 
several days after operation and two 
developed pneumonia. Atelectasis occurred 
no more frequenti}' than after other t3’^pes 
of general anesthesia, which may possibly 
be due in part to the rigid routine postoper- 
ative regimen for all patients anesthe- 
tized with intravenous pentothal sodium. 
The postoperative regimen includes deep 


breathing and leg exercises twice daily for 
five minutes and ventilations with carbon 
dioxide several times a day when indicated. 
A minimum amount of sedation should be 
given until the patient is completely con- 
scious. Four patients developed induration 
at the site of injection of the intravenous 
pentothal sodium and in two patients a 
slough of a small area of skin occurred. 
(Table iv.) There have been fewer cases of 
venous thrombosis and sloughing since the 
use of 2.5 or 5 per cent solutions has 
been adopted. There are scant}' reports 
in the literature regarding complications 
following intravenous pentothal sodium 
anesthesia. 

ANALYSIS OF CASES AND STATISTICS 

In this clinic, the first approach to the 
use of pentothal sodium as an intravenous 


Table ix 


i 

Age in Years 

! 

No. of Cases 

1 

Per Cent of Cases 

i 

l-IO 

1 

3 

0.03 

I 1-20 

<23 1 

14.6 

21-30 

128 

15.2 

3 <-40 

142 

i 16.9 

41-50 

177 

! 21. 1 

51-60 i 

i<7 ! 

: <3-9 

61-70 j 

104 1 

12.4 

71-80 

40 

4-7 

81-90 

3 

0.03 


The .ibove table illiistmtes the age grouping of major 
operative cases receiving pentothal sodium oxygen 
anesthesia. 


anesthetic was with caution. As reported 
by Hawk,“" it was first used for minor 
operations. Major operations were first 
performed under intravenous pentothal 
sodium anesthesia after Carraway-^ intro- 
duced the method of using continuous 
inhalation of oxygen during the operation. 
The beneficial effects of oxygen permitted 
its use for all types of surgical procedures 
Avith certain limitations and few contra- 
indications. The following data have been 
tabulated onl}^ in those cases in which 
oxygen was used and only in major opera- 
tions. The 837 cases used in this study 
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make up only 33 per cent of the total 
number of intravenous pcntothal sodium 
anesthetics given during this period. The 
remaining 1,700 minor ojjerations are not 
included in this report. 

The average amount of 3 per cent solu- 
tion required for induction was 3.98 cc. and 
5.41 cc. of a 2.5 per cent .solution, with 

I cc. being the smallest amount in both 
strengths and 10 cc. of the 5 per cent and 

I I cc. of the 2.5 per cent the largest 
amount. This tends to show that the 
amount of agent required to produce anes- 
ti)esia varies with each individual, as 
noticed in Table ui. A grouping of ages 
in Table i.\ disclosed that 264 of tlie 83" 
patients were beyond the age of fifty years. 
Of these, 104 were between sixty-one 
and seventy, forty between seventy-one and 
eighty and three between eighty-one and 
ninety years. The youngest jjatient was ten 
years old and the oldest eighty-two years. 

These figures tend to show that the anes- 
thetic can be safely used for individuals 
past middle life. The reaction time may 
occur a few minutes after the ane.sthetic is 
stopped in shorter procedures, but in 
longer operations it varies in length in 
direct relation to the time consumed, as 
noted in Table in. The average reaction 
time in this series of major procedures was 
two hours and thirty-si.x minutes, with one 
patient requiring eighteen hours and five 
minutes before responding. The two longest 
operations were similar orthopedic proce- 
dures lasting over three hours; the one 
required 97 cc. of a 5 per cent solution and 
had a reaction time of three hours and 
fiftj'-eight minutes, and the other required 
50 cc. with a reaction time of two hours and 
ten minutes. 

A prolonged sleep often followed the 
reaction time with one patient sleeping 
approximately ten hours before recover}' 
was complete, but no ill effects have been 
noted from either the long reaction time or 
recovery period. The incidence of hic- 
coughs was .03870 per cent. All patients 
received atropine preoperatively which 
prevented bronchial and pharyngeal secre- 


tion. Nausea and vomiting were recorded 
in 30 per cent of the cases, but this figure 
includes a number of que.stionnb!e ca.scs of 
nausea. There were no fatalities in this 
series due to anesthesia. 


'I'Alil.l- X 

01 M.uon oi'i. HAT IONS i-i hkikmi.!) wmi 

I’l SXIIIIAI Sfllm M OXM.I.N AMSIIIISIA 


TyiH-s 

f>f 

OlM-S 

Salpingt-ctiimy 

<> 

Appendectomy 

122 

Cliolecvstectomv 

8n 

Suprav.-iginal hysterectomy 

(<} 

(ihoh'cvstostomv 

s 

Hcrniorrli.nphv . 

82 

Bone plastic operation 

3 } 

Vagina! hvstcrectomy 


Total hysterectomy 

8 

Mastectomy. . 

28 

(Xiphorectomc 

2t 

l-aparotomy (atxlominal) 

21 

Bowel resection 

12 

Suprapubic evst ostomy 

*7 

{)|K-n reduction i>one 

23 

nystero(K-.\y 

13 

Reduction of fracture 

1 1 

Suprapubic prostatectomy 

t> 

Cast ri>-entcrost om v 

12 

l.ipation Imth tubes 

14 

Tendon plastic operation 

12 

Arthrotomy . 

8 

I'interostoinv . 

S 

Colostomy 


Nephrectomy 

0 

Arthroplasty hip 

10 

Arthrodesis major joint 

3 

Gastrostomy. 

4 

Ileo colostomy 

3 

Gastric resection 

4 

Splenectomy . . 


Amputation leg 


Ureterotomy... 

3 

Vaginal myomectomy 

3 

Choledochostomv 

■" 

Perforated duodenal ulcer 

.... 1 

Pyloroplasty . . . 

- 4 

Resection scalenus nnticus 

and unilateral 


thyroidectomy. ' 

Cholecystogastrostomy ' 

Disnrticulation hip ' 

Fusion spine - 

One stnge .abdomino-pcrinenl resection colon 2 

Closure disruption iibdominal wound ~ 

Nephrostomy - 

As noticed in Table x, various types of 
major operations were done. Operations on 
the biliary system often prove difficult at 
best and a great deal depends upon the 
anesthetic for exposure; ninety-two opera- 
tions were performed on the gallbladder 
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and ducts under this form of anesthesia 
with gratifying results. Tlie quiet, even 
respirations, satisfactory relaxation, and 
the ease of control of any straining allowed 
adequate exposure in fifteen to twenty 
seconds by an additional injection of i cc. 
of the solution. Muscular relaxation is the 
main reason given for using spinal anes- 
thesia in performing gastrointestinal sur- 
gery, but, as noted in Table x, in fifteen 
bowel resections, twelve gastro-enteros- 
tomies, four gastric resections, seven colos- 
tomies and three ileocolostomies, relaxation 
was found to equal that of any other 
anesthetic. 

Table xi 

APPROXINJATE COST OF INTRAVENOLS ANESTHETIC 


EQUIPMENT 

1. Oxygen tank each Si 6. on 

2. Boothby-Lovelace-Bulbulian mask and valve 

adapter "S - oo 

3. Pentothal sodium — i Gr. ampoule .67 

4. Water — 20 cc. ampoule .18 

5. One 20 cc. syringe 2.00 

6. Number 20 needles, per dozen 1.30 


In pelvic cases first placed in the 
Trendelenburg position before the anes- 
thetic Avas started, there were sixty-five 
supravaginal hysterectomies, thirteen hys- 
teropexies and twenty-seven operations 
upon the tubes and ovaries. On opening the 
abdomen, it was found that the intestine 
had in many cases gravitated out of the 
pelvis, requiring only the insertion of a part 
of a gauze pack to obtain exposure. The 
prostatic case is often a problem from an 
anesthetic standpoint due to age and poor 
physical condition, but in nine suprapubic 
prostatectomies, no difficulties Avere en- 
countered. In twenty-eight simple and 
radical mastectomies, nine nephrectomies 
and twenty-seven vaginal hysterectomies, 
the anesthetic proved very satisfactory. 

The cost of intravenous pentothal so- 
dium oxygen anesthesia, as noted in Table 
XI, is no greater than the other general 
anesthetics when used in institutions with 
trained, full-time anesthetists and used 
with equal frequency. 


SUMMARY 

This stud}' is based on a review of avail- 
able recent current literature, and on data 
derived from 837 cases in which a major 
operation was performed under intravenous 
pentothal sodium oxygen anesthesia from 
September i, 1939, to November 30, 1941. 

A discussion of the history, pharma- 
cologic action, indications, advantages, 
disadvantages, deductions and statistics on 
this type of anesthesia has been presented, 
based on the conclusions of other authors 
and the data in this series. Tables present- 
ing statistical data and figures illustrating 
the technical points in administration of 
the anesthetic are also included. 

CONCLUSIONS 

The following conclusions have been 
drawn from a study of 837 intra\ enous pent- 
othal sodium anesthesias supplemented 
with continuous inhalation of 100 per cent 
oxygen: (i) The anesthetic was used in 
only elective major suigical procedures. (2) 
No patient in shock was operated upon. (3) 
It is a safe anesthesia that permits muscu- 
lar relaxation equal to that of spinal 
anesthesia. (4) There is no explosion 
hazard. (5) Only trained anesthetists who 
have adequate equipment at hand should 
administer the drug (6) The maintenance 
of an adequate airway at all times is an 
absolute necessity. (7) The continuous 
inhalation of a high percentage of oxygen 
prevents serious complications and death. 
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M any articles dealing with acute 
cholecystitis have appeared in the 
literature during recent j^ears. Judd 
and Phillips, in 1933, reported the results 
of treatment at the Mayo Clinic of 508 
patients who had acute cholecystic disease. 
Wesson and Montgomery' reported on 
eighty-seven more patients encountered 
from January, 1934, to July, 1936. The 
present study was undertaken for the pur- 
pose of sur\’-eying a more recent group of 
patients with particular reference to the 
progress of the pathologic process and the 
influence this progress might have on 
the indications for treatment of acute 
cholecy^stitis. 

Stone and Owings presented an excellent 
historical review of the subject, in which 
the advisability of both delayed and early 
surgical treatment was discussed. More 
recent contributions include the work of 
Heuer, McCloskey and Lehman, Fallis and 
McClure, Fowler, Atlee and Atlee, Edwards 
and associates, Best, Wallace and Allen, 
McNealy and others. 

SELECTION' OF CASES 

The present study was limited to cases in 
which cholecystitis was considered to be 
acute preoperatively, surgically and path- 
ologically. All cases in which cholecystitis 
was believed to be either subacute or 
chronic by the internist, surgeon or path- 
ologist were e.xcluded. We agree with Fallis 
and McClure that only by restricting cases 
in such a manner can a true picture of acute 
cholecystitis, from a clinical point of view, 
be obtained. The frequent lack of correla- 
tion between the pathologic process and 
the clinical evidence in cases of acute 


cholecystitis is well known. For example, 
from July, 1936, to April, 1942, there were 
found to be recorded 248 cases in which the 
diagnosis of acute cholecystitis had been 
made by pathologists (89 per cent of which 
were also believed by the surgeon to be 
acute cholecystitis); but none of these 
had been considered to be acute cholecys- 
titis preoperatively. The mortality rate 
in this group was 2.8 per cent. By way of 
contrast, in the present study the condition 
of 127 patients who had acute chole- 
cystitis treated surgically had been diag- 
nosed as acute cholecystitis preoperatively, 
surgically and pathologically, with a mor- 
tality rate of 6.2 per cent. It is, therefore, 
at once apparent how confusing various 
data become unless a uniform classification 
of acute cholecystitis is employed bj' all 
authors. 

For the purpose of evaluating the change 
in the pathologic process of acute choie- 
CAStitis in accordance with the duration 
of the disease, records of the s^miptoms of 
these 127 patients were dmded into three 
main groups, namely, immediate, early and 
delayed, depending upon the inten'al be- 
tween the onset of s5Tnptoms and the 
performance of an operation. The imme- 
diate group was composed of symptoms of 
patients on whom operation was performed 
within seventy-two hours from the onset 
of symptoms. Thirty-two cases (25 per 
cent) are included in this group. Symptoms 
that had persisted for from four to seven 
days before surgical treatment was under- 
taken were placed in the early group. There 
were twenty-se\'en cases (21 per cent) m 
this group. The remaining sixty-eight 
patients (54 per cent) had experienced 
svmptoms for more than a week prior to 
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operation; their symptoms were placed in 
the delayed group. 

PATHOLOGIC CHANGES IN RELATIONSHIP 
TO DURATION OF THE DISEASE 

As is well known, there is a gradual 
progression in the inflammatory process in 
acute cholecystitis as evidenced by the 
histologic appearance of gangrene and 
gross evidence of perforation, as the acute 
process continues day by day. In the 

Table i 

RELATIONSini’ OF DERATION OF DISEASE TO INCIDENCE 
OF GANGRENE AND PERFORATION 


Time of 
Operation 1 

1 

i Gangrene 

; of Gall- 

, bladder, 

i Microscopic 

i Evidence 
cystitis, i 

Perforation 
of Gall- 
bladder, 
Surgical 
Evidence 

i 

j 

^ " i ! 

: ! No. 1 

1 i 

1 1 

' Per 

1 Cent 1 

j 

L Per 

Cent 

! j 

i 

1 

Immediate 

j 

i 3 = i 9 

28. 1 

1 

i . 

2 ! 6.2 

Earlv 

27 ; 8 

29.6 

3 i ii.i 

Delaved 

68 i 28 

41. 1 

17 1 25.0 

Total 

j i 

127 1 45 1 

; ! 

3?. 4 

1 22 j 17.3 

1 i 


delayed group, 25 per cent of the sixty- 
eight patients had evidence of local per- 
foration, whereas, only 6.2 per cent of the 
thirty-two patients in the vnmediale group 
had such perforation. (Table i.) It is 
therefore evident, as had been known 
previoush', that certain ad\'anced condi- 
tions such as gangrene and perforation can 
be avoided frequently by operation within 
the first few days after the onset of the 
symptoms of acute cholecystitis. In the 
entire group of 127 cases, twenty-two 
gallbladders were found to be perforated 
at the time of operation. Since the process 
of perforation usually is gradual enough 
to permit localization of the inflammatory 
reaction, generalized peritonitis resulting 
therefrom is not frequent. There were only 
two cases in which generalized peritonitis 
occurred in our series, and in both of these 
the symptoms were of the delayed group. 


It seems likely that peritonitis had been 
present for some time prior to operation 
in these two cases. It is also observed 
(Table 1) that the longer operation is 
delayed after the onset of symptoms, the 
greater the incidence of microscopic evi- 
dence of gangrene of the gallbladder will 
be. It would seem advisable when possible 
to avoid late complications of this type 
by prompt operation. 

HEPATITIS AND PANCREATITIS 

Hepatitis and pancreatitis commonly 
are associated with disease of the biliary 
tract, and a search for evidence of the 
presence of these conditions was made at 
the time of surgical exploration in this 
series of 127 cases. These two diseases were 

Table ii 

RELATIONSHIP OF DURATION OF DISEASE TO INCIDENCE 
OF PANCREATITIS AND HEPATITIS 


Time of Operation 

1 Cases, 
j No. 

i 

Associated 

I lepatitis and 
j Pancreatitis 

No. Per Cent 

Immediate 

: 1 

32 j 

3 

93 

Earlv 

27 ! 

2 

7-4 

Delaved 

. 68 1 

‘ 1 

I 1 

16. I 

Total 

, . . . M 

. 127 i 

16 

12. j 


found to be present in more than 16 per 
cent of. the sixty-eight cases in which 
operation had been deferred for more than 
a week; whereas, less than 10 per cent of 
the thirty-two patients operated upon 
within a week of the onset of symptoms 
had hepatitis and pancreatitis. (Table ii.) 
The clinical importance of these two condi- 
tions mav varv considerablv from case to 
case. In certain instances one or both of 
them may be a predominant factor or 
factors in the patient’s illness, but in many 
instances they are of no great clinical 
impiortance. 
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EASE OF OPEUABILITY 

The case witli which any operative 
procedure can be performed is a matter of 
some importance. In general, operations 
on the biliary tract which present no 
particular didicultics probably arc asso- 
ciated with a lowered initial risk and an 
increased probability of an entirely satis- 


Cliolccystectomy usually is readily accom- 
plished when it is performed within the 
first three days after the onset of the 
patient’s symptoms. If operation is delayed 
for a longer period, the percentage of cases 
in which cholecystectomy is performed 
becomes dcfinitcl}' lower and more patients 
must be treated by cholecystostomy. 
(Table iii.) There were eight deaths in the 


TABLII 111 

RELATIONSIIII’ OF DURATION OF DISEASE TO TVFE OF OI'EIiATION I’EHFORMED 


! Operation, Type 


Time of Operatiim 

Acute ' 

j Ciiolecystitis j 
Cases ! 

\ 

Cholecystec- 

tomy 

Cholecyst- {Partial Removal; 
ostomv 1 G.alihladder j 

1 

Drainage of 
Abscess 


i 

i 

, ' : 

' No. j Per Cent ; 

1 No. I Per Cent ; No, j Per Cent | 

1 

No. 1 
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factory ultimate result. This is especially 
true of operations for acute cholecystitis. 
If cholecystectomy is especially difficult, 
the incidence of cholecystostomy may be 
increased, and although in some cases this 


Table iv 

RELATIONSHIP OF DURATION OF DISEASE 
TO MORTALITY RATE 


Time of Operation j 

! 

Cases, 1 
No. 


Mortality 

Deaths 

1 

Rate, 
Per Cent 


Immediate 

1 

1 1 

32 

2 

6.2 

Early 

! 27 

I 

3-7 

Delayed 

, 68 

5 

7.3 

Total 

1 .27 

8 

6 . 2 


operation may be defmitelj" indicated, 
complete removal of the gallbladder gener- 
ally is desirable if it can be performed 
without too great a risk. For this reason 
the ease of operation in the presence of 
acute cholecystitis is of some importance. 


entire series of cases, resulting in a mortal- 
ity rate of 6.2 per cent. (Table iv.) Two of 
the three patients with symptoms in the 
immediate and early groups who succumbed 
had been considered preoperatively to be 
c.xceedingly poor risks. 

COMME.NT 

The number of cases in the present series 
is too small to be of statistical value; how- 
ever, experience based on this group of 
cases tends to indicate that the mortality 
rate and the incidence of postoperative 
complications with reference to the biliar}' 
tract are higher when surgical operation is 
done for acute cholecystitis than they are 
when it is performed for chronic chole- 
cystitis. In six of the 127 cases reviewed 
herein there was some type of postopera- 
tive complication referable to the region 
of the gallbladder, such as cholangeitis, 
persistent drainage of bile or subsequent 
evidence of stone in the common bile duct. 
However, in a separate series of 127 con- 
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secutive cases in which operation had been 
performed for chronic cholecj^stitis during 
the earh- part of 1941, onlj' one patient 
had an}’ such complication, and there were 
no deaths in the series. The number of 
patients who might succumb from acute 
cholecj'stitis or its complications while 
under continued medical management for 
this disease cannot be readil}* determined. 
There would of course be considerable 
variation in statistical reports of such 
cases, depending upon the t^^pe of case 
included in the stud3^ 

If operation is to be performed for acute 
choIec^'Stitis, it would seem preferable to 
perform it within the first sevent^'-two 
hours after the onset of the disease. 
Otherwise, the incidence of pancreatitis, 
hepatitis and extensive inflammator}- reac- 
tion in the biliar}* tract and surrounding 
tissues renders operation more hazardous 
and more difficult and increases the likeli- 
hood of undesirable postoperative sequelae. 
If operation is not performed within 
this period, it would appear desirable if 
possible to postpone it until the acute 
process has largeh- subsided — usual!}" a 
matter of three weeks or more. Indications 
for treatment should of course be decided 
for each patient. 

SUMMARY AND CONCLUSIONS 

Records of 127 patients who had chole- 
cystitis which was diagnosed as acute by 
the internist, surgeon and pathologist, 
encountered from July, 1936, to April, 
1942, have been reviewed. 

It was observed that the incidence of 
gangrene and perforation increased as the 
duration of the disease increased. The 
same was true for the incidence of asso- 


ciated hepatitis and pancreatitis. The 
feasibility of performance of cholecystec- 
tomy in contrast to the feasibility of per- 
formance of cholecystostomy was greater 
within the first seventy-two hours after 
the onset of acute cholecystitis than at any 
subsequent time prior to subsidence of the 
acute process. Various complicating fea- 
tures associated with the surgical treat- 
ment of cholecystitis are more likely to 
occur when operation is performed for 
acute cholecystitis than when operation is 
performed for chronic cholecystitis. 
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FIVE YEARS’ EXPERIENCE WITH HEMO'IRRADIATION 
ACCORDING TO THE KNOTT TECHNIC 
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I N May, 1940, the author published a 
report-® on this method in no cases 
which he had treated in a period of 
about eighteen months. The material repre- 
sented twenty-nine different conditions. 
Since that time other investigators have 
published a number of papers on the sub- 
ject, the total, with the present paper 
amounting to fourteen. The writer has 
treated over 400 persons with this method 
during the last five years, and the present 
article sets forth some of the interesting 
findings which he and other workers have 
observed in connection with this radical 
departure from conventional methods of 
ultraviolet therap3^ Nine illustrative cases 
are presented. 

A comparison with the older methods is 
natural and inevitable. The ultraviolet 
radiologist has long recognized the diffi- 
culties attending the administration of this 
form of radiant energy arising from the 
great variabilit3r in important factors. The 
skin, it is hardlj”^ necessar^'^ to point out, 
offers a considerable problem b}^ virtue of 
the variations met with, such as thickness, 
natural color and pigmentation, degrees of 
hematization, etc. In addition to these 
factors there are the inherent faults of the 
skin as a receptor for ultraviolet radiation, 
as for example the variation in sensitivity' 
and its susceptibility' to radiation injury'. 
Notwithstanding these natural handicaps 
which interfere with efforts to utilize the 
skin as a medium for the absorption of 
ultraviolet energy', much has been accom- 
plished in using it, in the therapy of numer- 
ous conditions. 

Some of the achievements of ultraviolet 
ray' therapy' in infections prior to hemo- 
irradiation are: Lupus vulgaris, a tubercu- 


lous disease of the skin and membranes 
was first successfully' treated by' Neils 
Finsen'* with a special arc lamp of his 
design as long ago as 1897. Up to the year 
1910, at the Finsen Institute in Copen- 
hagen, Finsen and his successors had 
treated 2,000 patients with a recovery' of 
98 per cent. We still have lupus A'ulgaris 
with us. The author saw a case recently' in 
which the greater part of the skin of the 
face was covered with the lesions; one eye 
had been invaded, the sight destroy'ed and 
the lids of the other were involved. Strange- 
ly', no one had used the Finsen technic or 
even a modification of it. 

Exlrapulmonary tuberculosis or surgical 
tuberculosis of bones, joints, peritoneum, 
etc., is another field in which ultraviolet 
radiation is pre-eminent. Dr. Cecil Rown- 
tree,®® Hunterian Professor of Surgery', 
Roy'al College of Surgeons, asserts, ‘ The 
treatment of tuberculous disease of the 
bones has fortunately' undergone a revolu- 
tion in recent y'ears for the drastic and 
crippling operations are now replaced by' a 
regime which includes complete rest of the 
affected part and very' conservative and 
limited surgical operation for the purpose 
of evacuating abscesses combined with 
sunlight treatment, real or artificial. When 
persevered with, such methods almost 
always effect a cure in every' case.” 

Eryrsipelas. A few phy'sicians employed 
ultraviolet radiation for this condition m 
the 1920’s with success and Walter H. Ude, 
Radiologist to the Minneapolis General 
Hospital, reported a series of 100 cases m 
1929, claiming for ultraviolet energy' practi- 
cally' specific action in his series. This was 
substantiated by' an increasing number of 
observers and the agent came into general 
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use during the next decade. It has been 
largely’ eclipsed by the introduction of the 
sulfa drugs which are easier to administer. 

These examples of the effectiveness of 
ultraviolet radiation therapy — in the hands 
of competent therapists — are cited to give 
some indication of the potenc}" of this form 
of radiant energy. The same kind of spec- 
tral energy is emploj^ed in the Knott 
technic, in a very different manner, how- 
ever, from conventional methods. 

With the Knott technic there is very 
little variability in the important factors 
involved. A definite amount of blood is 
removed from a vein, citrated and imme- 
diatel}’ returned to the blood stream via the 
Knott hemo-irradiator which consists es- 
sentially of a pump, an ingeniously de- 
signed irradiation chamber, a water-cooled 
mercury quartz lamp and a mechanism for 
controlling the rate of flow of the blood 
through the circuit and consequently the 
irradiation time. Accurate dosage, the one 
outstanding factor in the effectiveness of 
ultraviolet radiation therapy, is finally 
achieved in this manner. There had been 
much reason to believe before Knott’s 
work that the most important element 
concerned in ultraviolet radiation therapy 
was the blood; but a practical and efficient 
direct method had not been devised, as far 
as the author is aware, until Knott and his 
associates evolved the method of treating 
the blood that is proving so valuable 
in the treatment of infections and other 
conditions. 

One of the most celebrated authorities on 
immunology. Sir Almroth Wright,® (origi- 
nator of the system of therapeutic innocula- 
tion for bacterial infection and of methods 
for measuring the protective substances in 
the blood) in his article on Immunology in 
the fourteenth edition of the Encyclopedia 
Britannica states as follows, “As has been 
shown in the irradiation of the skin with 
ultra-violet light, the light of the electric 
arc and sunlight that by these agencies 
also the bactericidal power of the blood is 
increased, such bactericidal power depend- 
ing upon the increased phagocytic power of 


the leucocj'tes and also upon the increased 
antibacterial power of the serum. It is not 
yet known how irradiation produces these 
results. Increased bactericidal power is 
achieved onlj’- with certain quanta of 
irradiation and the blood suffers deteriora- 
tion when larger doses are employed.” 

Other recognized authorities have simi- 
larly expressed themselves as for example 
Sir Henr}" Gauvain,^® Sir Leonard Hill,^® 
Sir Walter S. Lazarus Barlow^^ et al.^^ 

There has been a good deal of investiga- 
tion into the effect of ultraviolet energy on 
various constituents of the blood, normal 
and abnormal (bacteria, toxins, etc.). Other 
writers on hemo-irradiation have given 
some of the important references in their 
bibliographies. 

To those bacteriologists and others 
whose experience with ultraviolet energy 
has been largely confined to experiments 
consisting in the exposure of petrie dish 
cultures to various sources of ultraviolet 
radiation and to .v-rays, it is only fair to 
point out something that has apparently 
escaped many such an investigator, namely, 
the vast difference between inert gelatine 
and living reacting animal tissues. 

The problem presented by the Knott 
technic is this: Granted for sake of argu- 
ment that bacteria are readily killed under 
certain conditions by ultraviolet energy, 
granted also that they are killed if present 
in the blood of a patient when some of this 
blood passes through the irradiation cham- 
ber, and that toxins are inactivated 
also,^®’*'’^® how is one to explain the appar- 
ent effects on the balance of the blood not 
treated (^^fc to of the blood volume)? 
It has been suggested that the irradiated 
portion carries the primary ultraviolet rays 
into the untreated portion of the blood and 
that secondary radiation is produced in 
this; but the author cannot entertain this 
theorj’^ from the point of view of the 
radiologist with any great enthusiasm. The 
initiation of chain photochemical reactions 
in the irradiated blood continued and in the 
unirradiated portion is probably the basis 
of the action. When we consider first of all 
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the complexity of even the most simple 
photochemical processes and then reflect on 
the very complicated character of blood 
consisting as it does of serum, red and 
white cells, platelets, chylomicrons, anti- 
gens and antibodies, hormones, endocrine 
substances, enzymes, iron, phosphorus, 
calcium, and various pathogenic substances 
at times, bacteria, bacterial and other 
toxins, etc., it seems somewhat fool-hardy 
to undertake to saj' just what happens 
under the influence of ultraviolet radiation 
although it may be said in truth that some 
things are known and we have clues about 
others. 

PHYSIOLOGICAL EFFECTS FOLLOWING 
HEMO-IRRADIATION IN INFECTIONS 
AND TOXEMIAS 

1. Reduction in Toxemia.^ (Cases i-x.) 
This is demonstrated subjectivel3'' bj- im- 
provement in the mental state and clarity 
of thinking and speaking which may take 
place within a few minutes following hemo- 
irradiation. By the following daj' reduction 
in toxemia is usually very noticeable, asso- 
ciated with an improvement in the sense of 
well being. Objectivelj^, it is indicated bj- 
fall in temperature, diminution in the sedi- 
mentation time and improvement in the 
blood picture. 

2. Improvement in the Blood Picture. 
There is a marked tendency" for a restora- 
tion to normal levels of the various blood 
elements. With the reduction in the in- 
fective process there is a fall in the white 
count, with an Increase in the young white 
cells. If the count has been low, due to poor 
response to the infection, it is frequently 
raised to an appropriate level for the sever- 
ity of the infection. When leucopenia has 
been caused by certain drugs this is nearly 
always corrected. In the case of a secondarv 
anemia, due to the two influences, destruc- 
tion of red cells and inhibition of the red 
cell forming mechanism, there is a return 
to normal levels within a relativeK' short 
time. It will be noticed that some of the 
patients have received blood transfusions 
which may in some cases give a temporary 


boost to the red cells; but if the infection 
continues, this gain may be only transient. 
With a reduction of the toxemia following 
one or more hemo-irradiations, it is only 
natural that the blood picture should im- 
prove. That is one of the most consistent 
effects, and it is seen also uniformly^ in the 
less severe infections and in debilitated 
persons. The same effect is witnessed in 
the case of the hemoglobin. It is highly 
desirable to give patients blood transfu- 
sions and glucose when the blood is in 
serious condition and a prompt effect is 
imperative. There is no objection to trans- 
fusions and the records show that we have 
supplemented hemo-irradiation with these 
on numerous occasions. Every' aid m 
desperate cases should be employed, but 
what we do wash to emphasize is the fact 
that manjf of our seriously ill patients 
have alread}' had one or more transfusions 
(Case IV had seven), and these and other 
measures failing, hemo-irradiation was 
resorted to. 

3. Improvement in the Peripheral Circula- 
tion. We have witnessed a great many 
times in cyanotic individuals a return to 
natural color even during the giving of the 
hemo-irradiation. In the case of the young 
woman with bronchopneumonia (Case vi) 
this was evident while she was still in the 
oxygen tent and receiving oxygen which 
w'as being given almost constantly, long 
before hemo-irradiation was contemplated. 
This change in color is due to an increase 
in the venous oxygen.-- The improvement 
in the temperature of the extremities and 
the sense of warmth that patients remark 
about is a very' common effect associated 
with hemo-irradiation. Patients volunteer 
this information, and the improvement in 
the circulation in the hands and feet is 
maintained indefinitely. In some cases it 
may last for only a few days to be restored 
after a second irradiation, or it may persist 
for months or longer. 

4. Relief of Pain. One of the most 
interesting effects is early relief of pain. 
This may take place even while the treat- 
ment, which takes onlv seven to twelve 
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minutes, is in progress. At first the author 
believed that it vas a psychological efl'ect 
but it has occurred so many times, that is, 
the practically immediate relief, that it can 
no longer be explained on this basis. Within 
twenty-four hours relief is very common. 

5. Improvemeiit in the Appetite. (Cases 
II, V, VIII.) This is frequenth- a striking 
effect. There is cessation of nausea and a 
return of appetite taking place sometimes 
in twelve to twenty-four hours. This is 
commonly associated with a return to 
normal weight. Several of the cases de- 
scribed indicate the marked effect on the 
appetite and weight. The case of peritonitis 
(Case v) had a real zest for food in twelve 
hours. She gained fifteen pounds in fourteen 
days and twenty-six pounds in twenty-one. 
The patient with toxemia and debility 
(Case ii) following eclampsia gained thirty- 
six pounds in seven weeks. The patient 
with superior inferior cerebellar artery 
thrombosis (Case ix) was forty-five pounds 
under normal weight when first seen and 
irradiated. He began immediately to gain, 
recovered forty-five pounds in about four 
months, and continued to gain so that in 
nine months he had put on fifty-five 
pounds. 

Best results are obtained in infections in 
which the blood supply is good or moder- 
ately good, that is, in which the infection is 
not walled off to such an extent that the 
irradiated blood cannot enter the focus, as 
for instance in the case of an abscessed 
tooth. Toxemia and arthritis due to an 
abscessed tooth will be temporarily re- 
duced, but in due course they will return if 
the tooth is not removed. It is desirable 
when several teeth are infected to irradiate 
the patient before extraction (Case viii), 
and this can then be done safely at one time 
without fear of aggravating an associated 
arthritis or of producing a bacteremia. 
Healing of the sockets and gums is increased 
in rate if hemo-irradiation is given before 
or shortly after extraction. 

Attention is called to the findings of Dr. 
E. W. Rebbeck in septic abortions.®® He 
found that preoperative hemo-irradiation 


diminished postoperati\’e temperatures, 
and in none of the cases in which operation 
was done after hemo-irradiation did a 
transient bacteremia develop, but in some 
cases in which a dilatation and curettage 
were done without preoperative irradiation 
transient bacteremias did appear. 

In peritonitis in which the blood circula- 
tion is good and in cellulitis the results are 
excellent. It is desirable, of course, to 
remove a focus of infection or drain surgi- 
cally. We always urge that, but to repeat, 
it is a very excellent practice to give pre- 
operative hemo-irradiation especiall}' in 
severe cases of infection to insure a 
good postoperative convalescence with a 
minimum of discomfort and to prevent 
complications. 

RESULTS OF HEMO-IRRADIATION IN 
INFECTIONS 

1. E. K. Knott and V. K. Hancock re- 
ported the recovery of two apparently 
moribund patients in 1934, one a septi- 
cemia and the other a brain abscess. 

2. H. A. Barrett reported no cases in 
1940, including a number of infections. 
Twenty-nine different conditions are rep- 
resented in this series. Among the condi- 
tions treated were the following: infectious 
arthritis, thirteen cases; osteo-arthritis, 
sixteen; tuberculosis glands, two; chronic 
blepharitis, four; mastoiditis, two; uveitis, 
one; furunculosis, three; chronic paranasal 
sinusitis, four; acne vulgaris, three; second- 
ary anemias, eight. The results were very 
encouraging. 

3. In a series of 15 1 consecutive un- 
selected cases of acute pyogenic infections 
treated bj* George Miley at Hahnemann 
Hospital, Philadelphia, between Novem- 
ber I, 1938 and December 31, 1941, the 
recovery rate was 100 per cent in the early 
cases; in the moderately advanced eighty- 
one cases the rate was 98 per cent and in 
fifty-five apparently moribund patients the 
rate was 42 per cent. The series included 
eighteen cases of puerperal sepsis with 
eighteen recoveries; septic abortions, nine- 
teen cases with seventeen recoveries; gen- 
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eralized peritonitis, seven cases with seven 
recoveries; four femoral thrombophlebitis 
cases with four recoveries, and seven pelvic 
abscess with pelvic peritonitis cases with 
seven recoveries. Of the 15 1 cases, fifty- 
seven were obvious chemotherapeutic fail- 
ures. In the fifty-five apparently moribund 
patients there were twenty-six who re- 
ceived combined hemo-irradiation, and of 
these nine had bacterial endocarditis and 
seven had Staphylococcus aureus septi- 
cemia. If all the cases of bacterial endocar- 
ditis and Staphylococcus aureus septicemia 
are excluded, there are a total of thirty-one 
recoveries among forty-one cases of obvious 
chemotherapeutic failure which is about 
75 per cent. 

4. E. W. Rebbeck reported on ultra- 
irradiation of blood in the treatment of 
puerperal sepsis. Between July, 1937, and 
May, 1940, thirteen patients were treated 
with hemo-irradiation all of which recov- 
ered. There were six sulfa drug failures in 
this group. One patient showed non- 
hemolytic streptococcic positive blood cul- 
tures. All patients with puerperal sepsis 
now receive hemo-irradiation at Shadyside 
Hospital. 

5. E. W. Rebbeck also reported on septic 
abortions. From July, 1938, to June, 1941, 
sixteen patients were treated in Shadyside 
Hospital, Pittsburgh, tweh'e preoperatively 
and four postoperativel^’. Of these seven 
were in a state of advanced morbidity when 
admitted and one had an indifferent 
streptococcus in the blood stream. In those 
instances in which this therapy was used 
postoperatively (in four cases with ad- 
vanced morbidity) prompt relief of toxemia 
and decrease in fever were outstanding. 
Three patients had been given sulfanila- 
mide. All the patients recovered. 

6. Virgil K. Hancock reported four cases 
of hemolytic streptococcus blood stream 
infections, one colon blood stream with a 
temperature of io8.4°f. and a Staphylo- 
coccus albus blood stream infection com- 
plicated by osteomyelitis and broncho- 
pneumonia. These patients were treated 
between 1933 and 1938. The total number 


of treatments was seventeen or an average 
of 2^f. He reported in the same paper 
five cases of Streptococcus viridans infec- 
tion of the blood stream, three patients 
with endocarditis, all dying, and two with- 
out endocarditis who recovered. 

7. Miley reported thirteen consecutive 
cases of acute thrombophlebitis with thir- 
teen recoveries. In all thirteen cases a rapid 
disappearance of pain and tenderness 
was observed, usually within twenty-four 
to forty-eight hours. Five of the cases were 
chemotherapy failures. Edema subsided in 
twelve cases, the disappearance time vary- 
ing from three to fifteen days. Local heat 
and bed-rest elevation of the extremity had 
been tried without success in a number of 
cases. 

CASE REPORTS 

Case i. Infectious arthritis with uncon- 
trollable perspiring. Physician, Dr. Hunter, 
Flushing, N. Y. 

The patient had rheumatic fever in 1933 
which left her joints so painful she could 
scarcely walk, for a month or so. Then she 
seemed to recover complete!}" except for her 
heart which was temporarily affected but she 
seemed to recover from this after a time. 

However, during the winter of 1937 ^93^ 

she developed a mj'ocarditis and endocarditis. 
She had very severe night sweats and her 
weight fell off considerably to seventy pounds. 
A month before coming to me for an irradiation 
she had had a tooth extracted and a culture 
showed Streptococcus hemolj'ticus. 

At the time of hemo-irradiation the patient 
looked weak and ill. She had been sent to me 
to see if irradiations would have any effect on 
the uncontrolled night sweats. She had been 
under several physicians for this, but no definite 
cause was found and all medication failed. 
The patient stated that she had to remove or 
change the bed linen three and four tinms 
nightly summer and winter. She had in addi- 
tion to this polyarthritis which was moderatcl} 
severe, but it was because of the sweating she 
had come to the author. 

The patient was given five irradiations in all. 
The first treatment was given on a Saturday, 
June 24, 1938. On Sunday morning the patient 
phoned to say that she had perspired only 
about half the usual amount and that she felt 
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better. The perspiring diminished still more for a period of three months, her health was in 
the following night and became progressively a wretched state. She was weak, lacked an 
less. When she came for her second irradiation appetite, and could not regain her lost weight. 



on the 15th of July, she was generally much 
improved, although the sweating was increas- 
ing somewhat. The second and subsequent 
irradiations were very efl'ective, and following 
the third she n-as completely o^•er her sn-eating 
and it never returned. 

The patient was heard from through her 
husband for several months after her last 
treatment, and there has been no return either 
of the perspiring or of the arthritis. 

C.A.SE II. Toxemia of pregnancy and post- 
eclampsia. 

A white female, aged twenty-three, became 
pregnant about November 15, 1937. Shortly 
after tliis she developed nausea and vomiting, 
and for about three weeks she could barely keep 
anjn:lung but water and fruit juices on her 
stomach. She lost about twenty-four pounds 
in weight in a period of about six weeks. She 
was very weak and her skin was covered with 
a great number of small pimples. She then 
started to improve, but at no time did she 
feel like herself. At six and one-half months 
she had a sudden eclamptic seizure after com- 
plaining of a headache the morning of the 
attack; At the hospital she was placed on the 
Stroganoff sedation therapy to which she 
responded fairly well. However, in a week’s 
time the fetal heart sounds ceased and the 
fetus was removed. Following her return home. 


her weight being only one hundred six (normal 
one hundred twenty-eight). It was decided to 
give her a hemo-irradiation and this was fol- 
lowed by a remarkable improvement in her 
health. She gained thirty-six pounds in seven 
weeks. 

After an interval of two years, she became 
pregnant a second time, but again she became 
very toxic and started to lose weight quickly. 
An irradiation was given with a ver^'’ prompt 
improvement in her health and strength. 
Another irradiation was given in ten days 
followed b}' a third in ten days. She was given a 
prophylactic hemo-irradiation seven daj’^s and 
another seven hours before being delivered of 
a healthy cliild. A fe\\' weeks ago she became 
pregnant for a third time, and soon after 
started vomiting and appeared to be about to 
have a repetition of previous toxemias. This 
time hemo-irradiation was given at once fol- 
lowed by a second in two weeks, and at the 
present time she enjoys much better health than 
in the earlier weeks of her previous pregnancies. 
She is maintaining her weight and has no signs 
of nausea or evidence of toxemia. 

Various writers have reported on the 
value of ultraviolet radiation in the tox- 
emias of pregnancy and in pre-eclamptic 
states. Hochenbichler treated 100 patients 
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in which there was acidosis by ultraviolet lixainination revealed a pinkish purulent 
radiation and even after the onset of con- diseharKc in the vagina originating from the 
vulsions and treated in the early stages emlocervix. The cervix was slightly soft, not 



none developed serious complications. In 
Case u, there is no question of the marked 
benefit to the health following irradiations 
on three separate occasions associated with 
three pregnancies, in the same individual. 
No claim is made for hemo-irradiation for 
toxemias of pregnancy on the basis of this 
one case, but the author believes the 
method deserves further investigation in 
this class of toxemias. 

Case hi. Abortion followed by sepsis.* 
Chemotherapy failure. 

A nineteen year old white female was ad- 
mitted for vaginal bleeding on November 21, 
J939' She stated that in February, 1939, she 
was delivered of a seven month’s living prema- 
ture infant by forceps. Her first menstrual 
period returned on October 1 2th and lasted one 
and one-half daj's. Following that period she 
thought she was pregnant, so she pushed her 
finger into her uterus on November 12th and 
began bleeding with passage of clots. She con- 
tinued bleeding until admission. On the morn- 
ing of admission she had a chill. She appeared 
acutely ill. Her temperature was ioo^f., pulse 
104, respirations 24. 

History of case taken from hospital records of Citv 
Hospital, Welfare Island. 


patulous. It was retrodispiaced, normal in size, 
the adnexa was not outlined but there was a 
sensation of masses in both regions. Her 
temperature ranged between 99 and 102.6 p- 
for the first two days. Cervical and urethral 
smears were positive for gonococcus and the 
patient was placed on sulfanilamide on Novem- 
ber 25th. Her temperature remained at 99 F- 
for three days but on November 28th after she 
had received 180 gr. of sulfanilamide she be- 
came cyanotic and had a chill with a tempera- 
ture of io3.6°f., so this drug was discontinued. 
The patient then began running a septic 
temperature up to i05.6°f. Sevent}' gr. of 
sulfanilamide were given on December 2nd and 
again discontinued. 

On December 3rd the patient was given a 
500 cc. blood transfusion. Her temperature on 
December 4th at 2:30 p.m. was io 6 . 4 °f. follow- 
ing a chill. All blood cultures were negative. 

Hemo-irradiation was ordered and 1 30 cc. 01 
the patient’s blood was irradiated and re- 
injected. The temperature fell by crisis on the 
following day and remained normal except for 
a rise to ioo°f. on December loth which 
promptly returned to normal. A catherized 
urine examination on December 28th was 
negative. Constant blood studies were made 
and on discharge, all studies were found normal. 
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Case iv. Septic abortion with pelvic abscess 
and peritonitis. Chemotherapy failure.* 

M. L., a twenty-nine year old white female 
was admitted on October i6th Avith the follow- 
ing history: Her last menstrual period Avas on 
July 26th. Taa o AA'eeks prior to admission she 
took tAveh'e ergot pills foIloAved by mustard 
baths. The folloAA'ing day she began to bleed 
vaginally passing foul smelling blood clots. 
Bleeding and passage of clots continued. Taao 
days before admission she had chills, fcA-er, 
malaise and A\ eakness of arms and legs. The 
patient A\as a para ni, grava v. She had a 
seven-months fetus AA'hich died at birth. Her 
menstrual history, • past history and system 
revicAA- AA cre negative. 

Physical examination on admission reA-ealed 
an acutely ill patient. Her temperature AA-as 
ioo°F., pulse 1 12, respirations 24, blood pres- 
sure 1 12/76. The abdomen A\-as soft AA-ith tender- 
ness in both parametrial regions. PeKdc exami- 
nation reA'ealed the A’agina to be filled Avith 
blood clots and placental tissue; the uterus AA-as 
enlarged to the size of a three month’s preg- 
nancy; it AA-as soft and boggy; the cerA-ix AA-as 
soft and admitted the tip of finger; the adnexa 
AA-as tender bilaterally and a braAA-ny mass AA-as 
attached to the left side of the uterus. The 
patient had a SAvoIIen, tense and tender right 
olecranon and knee. A diagnosis of septic in- 
complete abortion AA-as made. A d and c AA-as 
done on October iSth and about 2 ounces of 
necrotic foul endometrium Avas obtained. The 
patient AA-as put on sulfanilamide on admission. 
FolloAA-ing curettage the temperature became 
septic, striking betAA-een 10 1 and io 4 °f. Trans- 
fusions AA-ere gh-en. The joint complaints had 
subsided by October 28th, but the temperature 
continued septic. Examination on October 31st 
reA-ealed an extremelj- tender soft mass to the 
right of the uterus. On November 4th exami- 
nation shoAved abscess of the right broad liga- 
ment. The patient aa us taken to surgery and a 
colpotomy done. About ounce of frank pus 
and some cheesy material AA-as discharged. A 
large tube AA-as inserted for drainage. The 
temperature peak AA-as io3°f. 

On November 5th, 190 cc. of patient’s blood 
AA-as irradiated and re-injected. On the foIloAA-ing 
day the temperature dropped to ioi°f. and for 
the next feAv days it ranged betAveen 99 to ioo°f. 
On November iith examination reA-ealed a 

*Historj- of case taken from hospital records, City 
HospttaJ, W'elfare Island. 


large tender mass in the left loAA-er quadrant and 
the temperature rose to ioi°f.; 150 cc. of 
patient’s blood AA-as again irradiated and re- 
injected. Her temperature began falling slightly 
but on NoA-ember 13th a transfusion AA-as given 
and the patient had a reaction AA-ith temper- 
ature rising to io5°f. Blood cultures Avere 
negatiA’e but on dela3-ed groAA-th AA-as called 
Bacillus coli. The daj- folloAA-ing the trans- 
fusion reaction, the patient became jaundiced 
AA-ith an icteric index of 55. On NoA-ember 17th 
the icterus began to subside and temperature 
became loAAcr — betAA-een 99 to io2°f. On 
NoA-ember 24th the colpotomj- tube AA-as re- 
moved, temperature began to flatten out and 
bA- NoA-ember 27th it reached normal and 
remained so. HoAA CA-er, examination on NoA-em- 
ber 25th revealed the large tender mass in the 
left side extending almost to the leA-el of 
umbilicus. Ba- December 2nd the left adnexal 
mass had decreased some in size and tenderness 

Examination on December 1 2th reA-ealed the 
right adnexal thickened, the uterus pulled to 
the right, normal in size, and a tender cj-stic 
mass in front and to the left of the uterus. The 
last examination made on December i6th 
rcA-ealed findings as aboA-e but the mass had 
decreased in size to three fingers above the 
SA-mphi-sis on the left and a diagnosis of sub- 
siding postabortal salpingitis AA-as made. Cathe- 
terized urine examinations had been negatiA-e 
throughout. Hematological examination on 
admission shoAA-ed 70 per cent hemoglobin and 
23,000 AA-hite blood cells. Hemoglobin ncA-er 
fell beloAA- 60 per cent and a complete blood 
count on NoA-ember 24th reA-ealed 4.14 red 
blood cells Avith 72 per cent hemoglobin, 
totaling 2,950 cc. of citrated AA-hoIe blood. 
Electrocardiograms AA-ere normal. Peh-ic dia- 
thermj-^ begun on NoA-ember 30th AA-as con- 
tinued for ten daj-s. The patient AA-as discharged 
AA-ell. FolloAA--up clinic records sIaoaa- that the 
patient recoA-ered from all intrapeh-ic dis- 
turbances, the uterus AA-as free and moveable 
and there AA-ere no masses in the adnexae. 

Case a-. Peritonitis due to nonhemoB-tic 
staphA-lococcus aureus. (Patient of Dr. E. D. 
140 E. 54th Street, N. Y. C.) E. M. Chemo- 
therapA- failure. 

E. M., AA-as admitted on September 19, 1941 
because of pain on defecation, metrorrhagia 
and tender peh-ic mass. She had been operated 
upon in 1938 for ruptured appendix but had 
been in bad health eA-er since. OperatiA-e find- 
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ings were bilateral pyosalpinx with cystic twelve days previously and when seen by me 
degeneration of the right ovary, myoma uteri she was in an oxygen tent. Several films of the 
and chronic pelvic peritonitis. The patient did chest were examined and they disclosed the 



Fig. 3. Case v. 


well until the fourteenth postoperative day 
when she developed pain in the pelvis and 
started to run a temperature. Diagnosis of pel- 
vic abscess was made and sulfathiazole was 
started, but discontinued the next day because 
of cyanosis. Ten days later a large abscess 
cavity containing 300 cc. of white nonodorous 
pus was evacuated from the region of an old 
appendix stump. Sulfathiazole was started 
again and the patient apparentl}" tolerated it 
well this time. But on September 20th the tem- 
perature was still up to I05 '’f. and as there was 
a suspicion that this was due to the sulfa- 
thiazole a blood sulfa level was done which 
showed only a faint trace of the drug. The drug 
was ^ discontinued but the temperature still 
continued. Two days later the patient was 
given a hemo-irradiation and in twenty-eight 
hours was well, headache was gone, tempera- 
ture was normal, appetite was excellent, she 
had no aches or pains and the draining sinuses 
healed and closed rapidly. The patient put on 
fifteen pounds in fourteen days, twenty-six 
pounds in twenty-one and thirty pounds in 
sixty days. She has remained in excellent health 
for the last one and one-half years. 

Case vi. Bronchopneumonia; chemother- 
apy failure. 

I was called to treat a twenty-five year old 
female, a relative of a physician, suffering from 
bronchopneumonia. She had been taken HI 


characteristic shadows of bronchopneumonia. 
The patient in spite of oxygen therapy was 
moderately cyanotic. She was not responding to 
sulfa drug therapy and her white cell count was 
9,000 in spite of a severe infection. Her physi- 
cian and three consultants regarded the case as 
hopeless, and hemo-irradiation was requested 
as a last resort. The temperature ranged from 
99 to i02°F. but had been higher. However, due 
to lack of resistance as indicated by the low 
white count and the patient’s general con- 
dition, her temperature had remained rela- 
tively low (99-1 oi°F.) for several days prior to 
my first visit. 

The usual dosage was employed in this case, 
and I requested that the o.xygen be cut down 
considerably following the irradiation, for we 
have found that even before an irradiation is 
completed, the color usually improves due to 
greater oxj'-gen absorption. It is no uncommon 
experience to see the patient with cyanosis 
become pink before the irradiation is com- 
pleted. The following day this patient was 
receiving no oxygen. She was much stronger, 
and was sitting up. She convalesced satis- 
factorily, having received only one hemo- 
irradiation. 

C.ASE VII. Infectious arthritis with severe 
toxemia; chemotherapy failure. 

A. K., a male chief tool and die maker for a 
naval ordnance plant, became ill about No' 
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vember 30, 1941, ''vith severe pains and swelling 
in his left wrist. He was removed to a hospital 
where eighteen teeth were extracted. In spite of 
this, his wrist became more swollen and painful. 
He remained in the hospital for fourteen days 
during which time he lost sixteen pounds. His 
physician requested hemo-irradiation as he 
was gradually getting worse, and when treated 
by me on December 17th he was very toxic, 
his hand greatly swollen, was in a sling and he 
could bear no one to touch it. His sedimentation 
rate was 120 mm. in sixty minutes, ^^ 4 thin an 
hour after the irradiation he could move his 
lingers and permit examination of the hand and 
wrist. The following day his appetite returned, 
he was obviously much less toxic and much 
stronger. He had a second irradiation on the 
19th at which time his sedimentation rate had 
fallen to 60 mm. He returned to work on 
December 22nd, having gained seven pounds 
in six days, and has been well since. 

C.ASE VIII. Thrombosis of the superior 
inferior cerebellar artery, bronchopneumonia, 
pyemia, embolization of the lungs, left femoral 
thrombophlebitis, paralysis of the left side 
of body and left vocal cord.-^ 

In January, 1940, the author was called to 
Miami to treat the brother-in-law of a New 
York physician for a severe toxemia. He had 
become ill with severe pains in his right 
shoulder accompanied by intermittent eleva- 
tion of temperature. He was admitted to a 
local hospital where in a day or so a swelling 
appeared in the clavicular region, and soon 
extended to the right side of the neck. He 
developed pyemia with embolization of the 
lungs and bronchopneumonia. Flaccid paralysis 
of the left side of the face and paralysis of the 
left vocal cord developed. He coughed with 
great productivity, there was choking and 
food was vomited. He became delirious and 
irrational. When seen by me he had taken 
notliing but coca cola for eleven days. He had 
lost forty-five pounds in weight and was in an 
oxygen tent. His brother-in-law had employed 
autohemic therapy some days pre^•lously with- 
out response. I had the man transferred to the 
Miami Beach Hospital where hemo-irradiation 
was instituted. There was an immediate 
response to the first treatment, and a second 
was given in three days with more improve- 
ment. Returning to New \ork, I was called a 
second time to Miami, for there had been 
a slight elevation of temperature. Four days 


after this the patient was brought to New York 
and admitted to the Manhattan Eye, Ear and 
Throat Hospital and placed under the care of 
Dr. A. Cinelli. He remained there six weeks, 
when his improvement justified his removal to 
his home, where in the course of several months 
he made a complete recovery, and when last 
seen in December, 1941, he had gained back 
his lost forty-five pounds and had added ten 
more. He showed no sign of his serious illness. 

The case is not presented in full for lack of 
space, but it is reported to draw attention to 
the practically hopeless condition of a patient 
sufl'ering from what was discovered in New 
York to be a thrombosis of the superior inferior 
cerebellar artery with a number of se^•ere com- 
plications. The hemo-irradiation was given in 
the hope of controling the marked toxemia — he 
had on a number of occasions a sediment rate 
of 120 — and also to build up his resistance. 
During the hospitalization in New \'ork, he 
developed a thrombosis of the femoral \'ein on 
the left side accompanied by rise of temperature 
and very severe pain. Various measures were 
used without avail, but after an irradiation 
there was a prompt response and this complica- 
tion disappeared in two or three days. In all, 
this patient was given nine hemo-irradiations, 
three in Miami, three at the .Manhattan Eye, 
Ear and Throat Hospital, and three after he 
returned home. During his convalescence at 
home, it was discovered that he had a toxic 
goiter which accounted for the continued 
elevation of the pulse rate. This condition was 
treated by radium with very satisfactory 
results. 

Case ix. Staphylococcus pyogenes aureus 
blood stream infection and foot-drop following 
the administration of sulfametathiazol. Chemo- 
therapy failure. 

A white unmarried woman, aged twenty- 
eight, had a chill followed by fever on May ii, 
1940. No cause was discovered but as her fever 
continued she was admitted by her phy sician. 
Dr. Carl Zoll, to Wickersham Hospital, New 
^'ork, on Maj- 14th. At this time she was not 
acutely ill and did not complain of headache 
or pain of any kind, only a feeling of malaise. 
Her temperature on admission was I02.6°f. 
Two days later a blood culture was reported 
positive for Staphylococcus aureus. She was 
placed on neo-prontosil and under this her 
temperature gradually fell. For reasons not 
disclosed by her hospital chart, she was dis- 
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charged from the hospital June loth. Her 
temperature was about normal, but she had a 
positive culture the day of discharge and she 
also had a secondary anemia of moderate 
degree. 

Two days later she was re-admitted with a 
temperature of ioo.6°f. and the same day was 
given a 500 cc. blood transfusion, and prontosil 
was continued. Her temperature fluctuated 
between 97 and 99° f . and she had a number of 
negative cultures, but also three positives. On 
Jul}'- 1 2th, it was decided to discontinue the 
neo-prontosil and try sulfamethathiazol, but 
the positive cultures continued and in a few 
daj'^s she developed foot-drop. 

As the patient was making no real progress, 
the sulfa drugs having failed to clear up the 
blood stream infection and also because of the 
footdrop, sulfametathiazol was discontinued 
and Dr. Zoll requested me to give his patient an 
irradiation of her blood by means of the Knott 
technic. The amount of blood treated was 
210 cc. Six daj's later a blood culture was 
returned positive. Meanwhile thiamin chloride 
was instituted for the foot-drop. A second 
hemo-irradiation was given eleven days later 
together with a blood transfusion of 300 cc. 
This was her third blood transfusion and her 
second hemo-irradiation. It is only fair to 
point out that the 3rd blood transfusion given 
with the second hemo-irradiation may have 
pla3'^ed a role in clearing up the secondarj’^ 
anemia, although the two previous blood 
transfusions had not been followed bj' anj” 
improvement. 

Three hemo-irradiations were given after 
the patient left the hospital to prevent anj- 
possibilitj’’ of relapse. The onlj^ medication 
received after the first hemo-irradiation was 
thiamin chloride for the foot-drop. This con- 
dition cleared up very rapidlj-^ under this 
therapj’. 

SUMMARY 

The author in a five-year period (Febru- 
ary 16, 1938 to February 16, 1943) has 
treated over 400 patients suffering from a 
variety of conditions, infections of various 
kinds, systemic and regional, including the 
eye. He has used the method in about 
thirty cases of asthma and in about sixty 
cases of arthritis, rheumatoid, infectious 
and osteoarthritis. In all about thirtj^-five 
different conditions have been treated. 


Long before the Knott technic of hemo- 
irradiation was introduced, ultraviolet 
spectral energy had proved to be a thera- 
peutic agent of preeminence in a variety of 
conditions: rickets, infantile tetany, extra- 
pulmonar}'^ tuberculosis, erysipelas, lupus 
vulgaris, various skin conditions, certain 
diseases of the eye (Duke-Eider*), et cetera. 

By the Knott technic the scope of 
therapeutic usefulness of ultraviolet radia- 
tion has been considerabl}"^ increased so as 
now to include bacteremias, toxemias, 
peritonitis, thrombophlebitis and other 
serious infective conditions in which the 
operator can now anticipate prompt and 
effective action even when sulfa drug 
therap3' and ordinary transfusions fail. 

It is a method which raises the general 
resistance of the individual, diminishes 
toxemia rapidly and stimulates the healing 
forces of the body. 

It is a safe method with no untoward 
reactions. It can be used to supplement 
other recognized measures, operative and 
medical, but in its own right it is a measure 
which will often effect a cure when all 
other therapy has failed. 

Nine illustrative cases are offered as evi- 
dence of the unusual therapeutic proper- 
ties of this new method of eraplojdng 
ultraviolet radiant energj' with precision 
apparatus which overcomes most of the 
uncontrollable factors which have hitherto 
made the administration of this energy 
uncertain even in the hands of skilled 
operators; and it makes possible the treat- 
ment of serious infections heretofore not 
amenable to conventional ultraviolet radia- 
tion therapjf. 

REFERENCES 

1. PiERSOL, George Morris. The value of physica 

therapy in internal medieine. J. A. M. A., n 7 - 

1835-1839, 1941- f 

2. Downes and Blount. Researches on the effect oi 

light upon bacteria and other oganisms. Proc. 

Roy. Soc., 26: 488, 1877. 

3. CoBLENTZ, W. W. Experiments on the Bactericidal 

action of Ultra-violet Radiation. Various papers. 

Bureau of Standards, Washington. 

4. Desjardins, A. U., Neils Fi.nse.n. Ency. Bnt., 

14th ed. vol. 9., p. 259. 



NewSeries Vol.LXI, No. i 


Barrett — Hemo-irradiation 


American Journal of Surgery* 




5. Aitken, Robert, Ultra-violet Radiations and their 

Uses. P. 208. 1930. Oliver and Boyd, Edinburgh. 

6. Ultra-violet rays not indicated in erysipelas. Answer 

to query- appearing in J. A. M. A., 92: 920, 1929. 

7. Ultra-violet rays in erysipelas. To the Editor, 

J. A. M. A., 92: 1545, 1929. Letter by Walter H. 
Ude, M. D. Reply to above. 

8. Duke-Elder, Sir Stew.a.rt. Ultra-violet radiation 

in diseases of the eye. Brit. J. Opbtbal., mono- 
graph, 1928. 

9. ^^''RIGHT, Sir Almroth. Inimunitj-. Ency. Brit., 

14th ed., vol. 12, p. 1 17. 

10. Hill, Sir Leonard. Light and Radiation in Rela- 

tion to Health. Ency. Brit., 14th ed., vol. 14, 
p. 82. 

11. B.arlow, Sir W.alter S. L.azarus. Sunlight Treat- 

ment. Ency. Brit., vol. 21, p. 568. 

12. Gauv.\in, Sir Henry. Heliotherapy. Ency. Brit., 

vol. II, p. 399. 

13. Bowen, J. T. Electrical Power in Agriculture. 

Ency. Brit., 14th ed. 

14. Hochenbichler. Ultra-violet radiation in toxemias 

of pregnancy and in acidosis associated with 
pregnancj*. Zentralbl. J. Gx^iak., fi: 1639, 1927; 
M.ayer. IV’ien. klin. Wcbnscbr., 39: 1508, 1926. 

15. Bayliss, Sir William. Principles of General 

Physiology-. Chapter on the Action of Light. 4th 
ed. 1924, Longmans Green Co., London. 

16. Ellis, C., Wells, A. A. and Heyroth, F. F. The 

Chemical Action of Ultra Violet Rays. New York, 
1941. The Chemical Catalogue Co., Inc., New 
York. 

17. L.AURENS, Henry. Physiological Effects of Radiant 

Energy. Monograph Series No. 62. The Chemical 
Catalogue Co,, Inc,, New York. 

18. Duggar, Benjamin M, et al. Biological Effects of 

Radiation. New York, 1936. McGraw-Hill Book 
Co., Inc. 

19. Knott, E. K. and H.\ncock, V. K. Irradiated blood 

transfusion in treatment of infections. Northwest 
Med., 35; 200, 1934. 

20. Barrett, Henry A. The irradiation of auto- 

transfused blood by- ultraviolet spectral energy-. 
Results of therapy- in 1 10 cases. Med. Clin. North 
America, 24: 723, 1940. 


21. Ci.NELLi, Albert A. and Barrett, H. A. Syndrome 

of the posterior inferior cerebellar artery-. Arch. 
OtoL, pp.' 108-119, July-, 1942. 

22. Miley, G. The ultraviolet irradiation of auto- 

transfused blood; studies in oxy-gen absorption 
values. Av\. J. Med. Sc., 197: 873, 1929. 

23. Miley, G. Ultra-violet blood irradiation therapy- 

in acute py-ogenic infections at Hahnemann 
Hospital. Habnenxaxi. Monthly, 75: 977, 1940. 

24. Miley, G. A method of irradiating circulating 

blood in vitro with ultraviolet spectral energy-. 
Studies of its phy-siological effects in vivo appli- 
cation in humans. Proc. Am. Physiol. Soc., 76: 
200, 1941. 

25. Miley, G. The Knott technique of ultraviolet 

blood irradiation in acute pyogenic infections. 
New York State M. J., 42: 38, 1942. 

26. AIiley, G. The control of acute thrombophlebitis 

with ultraviolet blood irradiation therapy-. (In 
press. Am. J. Surg.) 

27. Rebbeck, E. W. Ultraviolet irradiation of auto- 

transfused blood in the treatment of acute 
peritonitis. Hahneman. Monthly, 77: 288, 1941. 

28. Rebbeck, E. W. Ultraviolet irradiation of auto- 

transfused blood in the treatment of acute 
appendiceal perforation with abscess formation. 
Hahneman. Motitbly, 77: 147, 1942. 

29. Rebbeck, E. W. Ultraviolet irradiation of auto- 

transfused blood in the treatment of puerperal 
sepsis. Am. J. Surg., 54: 691, 1941. 

30. Rebbeck, E. W. Ultraviolet irradiation of auto- 

transfused blood in the treatment of postabor- 
tional sepsis. Am. J. Surg., 35: 476, 1942. 

31. Rebbeck, E. W. and Walther, R. A. Double 

septicemia following prostatectomy- treated by 
the Knott technic of ultraviolet blood irradiation. 
Am. J. Surg., 57: 536, 1942. 

32. H.ANCOCK, Virgil K. The treatment of blood stream 

infections with hemo-irradiation. Case reports. 
Am. J. Surg., 58: 336, 1942. 

33. Rowntree, Cecil W. R. Diseases and Injuries of 

Bones. Ency-. Brit., 14th ed., vol. 3, p. 846. 

34. Barrett, Henry A. Hemo-irradiation in arthritis. 

(In press.) 



PHLEGMONOUS CECITIS^^ 

REPORT OF TWO CASES AND REVIEW OF THE LITERATURE 
Abraham H. Spivack, m.d. and Irving Busch, m.d. 

NEW YORK, NEW YORK 


I NTRINSIC inflammatory disease of 
the large intestine resulting in a 
phlegmon is a relatively uncommon 
disease. It is the purpose of this paper to 
report two cases of phlegmonous cecitis 
and to review the literature. Although 
this condition is similar to phlegmonous 
inflammation of other parts of the gastro- 
intestinal tract, it presents special prob- 
lems because of its localization in the 
cecum. Phlegmonous inflammation of the 
cecum secondary to appendicitis or diver- 
ticulitis will be excluded from this paper. 

HISTORY 

Phlegmonous inflammation of the gastro- 
intestinal tract was first mentioned b}' 
Galen who described its occurrence in the 
stomach. Finsterer^ in his study of phleg- 
monous gastritis cited Sand who described 
the first authentic case of circumscribed 
phelgmon of the stomach in 1700, and the 
first case of diffuse phlegmon of the 
stomach discovered accidental!}' at autopsy 
by Andral in 1829. 

In 1842, Rokitansky- described phleg- 
mon of the small intestine which he named 
enteritis phlegmonosa. The first indis- 
putable case of phlegmon of the large 
intestine was reported by Goldschmidt® 
in 1887. 

DEFINITION 

Phlegmonous cecitis is a suppurative 
inflammation of the cecal wall, beginning 
as a cellulitis of the submucosa, and ter- 
minating in a circumscribed or a diffuse 
inflammation. 

ETIOLOGY 

From the nature of the disease, it is 
reasonable to assume that phlegmonous 
cecitis is caused by bacterial infection. 


Bacteriological studies of this condition 
are very scant in the literature, but where 
they were carried out, the predominant 
organisms found were streptococci and 
staphylococci, alone, or in combination. 
Bacillus coli and pneumococci were also 
mentioned as causative agents. Ingier'* and 
Leuchtenberger® each reported a case of 
pneumococcic sepsis with metastatic phleg- 
monous cecitis in which pneumococci were 
recovered from the wall of the cecum. 

The portal of entry for the offending 
organism may be either enterogenous or 
hematogenous. The former is by far the 
more common way. There are certain 
etiological factors which permit entero- 
genous infection, Dowd® mentions super- 
ficial mucosal abrasions and Bsteh,' Cordes® 
and others believe that these may be 
caused by hard fecal masses. All these 
authors agree that these abrasions may 
allow entry of the infecting organisms. 
Sauer® and Szabo*® report cases in which 
Trichocephalus dispar and Oxyuris verniic- 
ularis were found, and are of the opinion 
that these worms injured the intestinal 
mucosa sufficiently to permit entry of 
bacteria. Cecum mobile and consequent 
distention and venous stasis are thought 
by Kontzey and Jaki” to be contributory 
factors. Foreign bodies, such as fragments 
of bones and fruit stones may also abrade 
the mucosa in the opinion of Roman,’* 
Pich,’® and Hellstrom.” 

The hematogenous mode of infection is 
mentioned in the literature by Bsteh, 
Ingier, Leuchtenberger, and Muiler.’“ 

PATHOLOGY 

Phlegmonous cecitis may be divided into 
two types; the circumscribed phlegmon 
and the diffuse phlegmon. The circum- 


* From the Surgic.il Scn.'ice of Dr. Percy Klingenstcin, Beth Israel Hospital, New York City 
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scribed phlegmon of the cecum is charac- 
terized by an irregularly oval or circular 
area of edema and redness, sharply differ- 
entiated from the surrounding normal 
tissue. The area is frequently covered 
with thin, grayish-yellow fibrin and feels 
doughy. Occasionally, there is central 
softening in the mass due to abscess 
formation or to ulceration of the mucosa. 
The peritoneal cavity is relatively free 
of reactive fluid in this type. 

The diffuse phlegmon is characterized 
by marked edema of the entire cecum, and 
in contradistinction to the localized form, 
its borders merge imperceptibly into the 
normal ascending colon. The edema is 
more pronounced and the involved area 
is an angry purple-red. The fibrinous 
exudate is thicker, shaggier and more gray- 
ish in appearance. In this type there are 
numerous punctate hemorrhages through- 
out the involved area. On palpation, the 
diff use phlegmon is of a firm rubbery con- 
sistency. In most of these cases there is a 
reactive peritonitis as evidenced by turbid 
fluid and widespread deposition of fibrin. 

The microscopic picture is essentially 
the same in both types. This consists of a 
profuse exudation of a collagen-rich fluid 
in the submucosa and to a lesser extent 
in the subserosa. There is an infiltration 
of numerous polymorphonuclear leucoc}i;es 
in both these areas; in the circumscribed 
type this infiltration frequently terminates 
in focal abscesses which may coalesce in 
the submucosa to form larger abscesses. 
The muscularis and the mucosa are in- 
volved in the process but to a much lesser 
degree. Occasionally, an ulcer of the 
mucosa may form due to the presence of 
abscesses in the submucosa which break 
through into the lumen of the gut. 

In sections stained for bacteria, they 
have almost invariably been found in 
the submucosa. In the diffuse phlegmon, 
the entire wall of the cecum may partici- 
pate equally in the disease. 

The microscopic process always extends 
for a considerable distance further than 
is evidenced by the gross appearance. 


Bauer^*^ has compared this type of inflam- 
mation and its spread to erj^sipelas. 

The pathological process of phlegmonous 
cecitis has been frequently likened to that 
of appendicitis in the literature. Progres- 
sion to gangrene and perforation is much 
more marked in appendicitis than in 
phlegmonous cecitis due to the scanty 
blood supply and the poor drainage of 
the appendix. 

DIAGNOSIS 

The difficulty of making a preoperative 
diagnosis in these cases has been stressed 
in the literature. Biedermann^^ states that 
even at operation in manj' cases the true 
nature of the condition cannot be ascer- 
tained. Fenkner,*® however, believes that 
if this condition is kept in mind, the 
characteristic appearance of the lesion 
should permit the diagnosis to be made. 

The symptomatology simulates that of 
acute appendicitis in most cases, being 
characterized by abdominal pain, fever 
and vomiting. There are cases of phlegmon 
of the cecum that closely simulate car- 
cinoma because they present symptoms 
of obstruction and a mass. Other cases are 
difficult to differentiate from tuberculosis 
of the cecum. 

The outstanding physical finding in 
phlegmon of the cecum is the presence of a 
mass in the cecal region. This mass is 
fixed or movable, depending upon the 
extent of the lesion, and is always tender, 
but the tenderness varies in degree. The 
above findings together with the histor}”^ 
suggest appendiceal abscess. 

From our study of the literature, it 
would appear that the very early appear- 
ance of a mass in the cecal region, e.g., 
within forty-eight hours, should aid in 
differentiating this condition from ap- 
pendiceal abscess in some cases. 

Those cases that simulate carcinoma or 
tuberculosis of the cecum can be differ- 
entiated onl}' at explorator}*^ laparotomy. 

Occasionally, a case of regional enteritis 
may involve the cecum to such a degree 
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that it may simulate phlegmonous cecitis. 
Careful exploration will, in all cases, 
reveal involvement of the small intestine 
by the same process. 

Table i 

COLLECTED CASES OF PHLEGMONOUS CECITIS 


Author 

Cases 

Age 

Sex 

Treatment 

Result 

Biedermann*’. . 

I 

28 

r 

Ileocecal resection 

Recov- 






ery 



22 

m 

Ileocecal resection 

Recov- 

ery 





55 

m 

Exteriorization of 

Death 





cecum 


Bundshuh and 
WolffM. 

I 

18 

f 

f 

Ileocecal resection 

Appendectomy 

Recov- 

ery 

Recov- 








ery 



36 

w 

Resection of involved 
area 

Recov- 

ery 





45 

f 

Ileocecal resection 

Recov- 






cry 

Fcnkncr** 

7 

7 

7 

6 appendectomies 

Recov- 






cry 





I exciston 

Recov- 

Fcnkner'' 





ery 

r 

12 

m 

Ileocecal resection 

Recov- 

Habler’* 

T 

19 

m 

Partial cecal resec- 

ery 

Recov- 


Jordan** 




tion 

ery 

* 

10 

f 

Excision of area 

Recov- 

Moll»> . , , . 





cry 

1 

30 

m 

Ileocecal resection 

Recov- 

Mdllcrs* . . . 

2 

32 

f 

Exciston of area 

cry 

Death 



26 

m 

Excision and appen- 

Recov- 

NyslrOm** . . . 




dectomy 

ery 

' 

40 

m 

Excision and appen- 

Recov- 

Oito-* 




dectomj’ 

cry 

‘ 

7 

m 

Appendectomy and 

Recov- 





secondary ileocecal 

ery 

Pick'* . . . 




resection 


4 

39 

m 

Appendectomy 

Recov- 






cry 



26 

m 

Appendectomy and 

Recov- 





drainage 

cry 



20 

f 

Appendectomy and 

Recov- 





drainage 

cry 



30 

f 

Appendectomy and 

Recov- 

Rcisinper*’ . . . . 




excision of in- 
flammed area 

ery 

2 

7 

m 

Drainage 

Recov- 






ery 



37 

f 

Drainage and partial 

Death 

H6pkc=* . . 




resection of cecum 


■ 

16 

m 

Appendectomy 

Recov- 

Snrnfoir** 

I 

49 

m 

Ilco-cccal resection 

cry 

Recov- 

Sonnenberp^’. , 

f 

' ? 

7 

No information 

ery 

Recov- 


1 

35 

f 

Ileocecal resection 

cry 

Recov- 

Tcut5ch!acndcr 

1 

5* 

f 

Ileocecal resection 

ery 

Recov- 






tin**. 





cry 

.... 

= 

62 

f 

Appendectomy 

Recov- 






erv 





Appendectomy 

Recov- 






ery 


Solitary ulcer of the cecum mav produce 
a picture similar to that of phlegmonous 
cccitis. but is differentiated by the marked 
tendency to perforation in the former. 


Verj^ few hematological studies have 
been made in the reported cases in the 
literature, but in the early stages there is 
invariably a leucocytosis with a relative 
poljmucleosis. In the more protracted 
cases there is a relative lymphocytosis. 

TREATMENT 

There is almost complete agreement as 
to the treatment of phlegmonous cecitis. 
It is believed that an exploratory laparot- 
omy is indicated because of the difficulty 
in differentiating this condition from ap- 
pendicitis. More than half of the cases in 
the literature have been subjected to an 
ileocecal resection. In some instances this 
was done because the lesion was not 
recognized at operation, and in others 
because the surgeon thought that the 
process would not subside with conserva- 
tive therap3^ In seventeen cases, ap- 
pendectomy', with or without drainage, 
was done. All these patients recovered. 


Table n 

COLLECTED CASES OF PHLEGMONOUS COLITIS 
INVOLVING CECUM 


Author 

Extent of Lesion 

Treatment 

Result 

Bohmansson** . . . 

Cecum and as- 
cending colon 

Appendectomy 

Recov- 

ery 

Iogier< 

Cecum and as- 
cending colon 

No operation 

Death 

Kontzey and 
Jaki**. 

Cecum and as- 
cending colon 

1 Drainage 

Death 

Leuchtenberger*. . 

Entire colon 

No operation 

Death 

MolI>> 

1 Cecum and as- 

Ileocecal resec- 

Recov- 


cending colon 

tion 

ery 

Orth** 

1 Entire colon 

No operation 

Death 

Pallin** 

i Cecum and as- 

Appendectomy 

Recov- 


cending colon 

and ileocecal re- 
section 

crj' 

von Saar** 1 Cecum and as-; 

Ascending colon 

Recov- 

i 

I 

cending colon | 

exteriorized; 
subsequent rc- 

cry 



section 

Death 

Sauer* i 

Cecum and as- 1 
cending colon j 

Resection of ce- 
cum and ascend- 
ing colon 

Srabo** ! 

Cecum and as- 

Ileocecal rcsec- 

Recov- 


cending colon t 

tion 

cry 

Finstcrer* ' 

Cecum to middle | 

Resection of in- 

Recov- 


of transverse 1 
colon 

v’olvcd area 

cry 


If a correct diagnosis had been made, 
operation could have been avoided. Ex- 
teriorization of the invoh'ed area was the 
procedure used on one occasion. The 
methods of treatment utilized may be 
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seen by referring to the table summarizing 
the cases in the literature. (Table i.) 

PROGNOSIS 

The mortality of the cases reported in 
the literature, including our own, is 8 per 
cent. (Table i.) When the process is not 
limited to the cecum but extends to other 
parts of the large intestine, the prognosis 
is very grave, the mortality rate being 
45.4 per cent. (Table 11.) 

REVIEW OF THE LITERATURE 

A careful survey of the literature re- 
vealed that phlegmon of the cecum is a 
relatively uncommon disease. Wc were 
able to find thirty-five cases of phlegmon 
limited to the cecum and eleven cases of 
phlegmon of the colon in which the cecum 
participated in the pathological process. 
We excluded a case reported by Matthes 
in which there was a phlegmonous in- 
flammation of the whole gastrointestinal 
tract from the esophagus to the rectum. 
For ease of presentation and visualization, 
the cases are summarized in two self 
explanatory tables. (Tables i and 11.) It 
will be noted that Fenkner’s cases are 
included in Table i although much essen- 
tial data is missing. This was done because 
his description of phlegmon of the cecum 
was so characteristic that we believed he 
could be expected to determine with some 
degree of accuraev whether or not a 
particular case was one of phlegmonous 
cecitis. 

ORIGINAL CASE REPORTS 

We are presenting a summary of the 
hospital records of two cases of phleg- 
monous cecitis. These patients were ad- 
mitted to Beth Israel Hospital on the 
service of Dr. P. Klingenstein. 

B. P. No. 48811. June 7, 1932. The patient 
was a thirtj'-five year old white woman ad- 
mitted to the hospital complaining of pain in 
the right lower quadrant. The onset of the 
present illness occurred suddenly ten days ago 
with griping, colicky pain limited to the right 


lower quadrant. There was concomitant loss of 
appetite and “dyspepsia.” Fever was not 
noticed, nor was there vomiting or diarrhea. 
No urinary symptoms were present. Repeated 
enemas afforded no relief. Her past history 
was irrelevant except for a laparotomy follow- 
ing accident to “internal organs.” 

Examination revealed a well nourished 
woman who appeared acutely ill. Apart from 
the abdominal examination, there were no 
abnormal physical findings. A lower median 
abdominal scar was present. There was moder- 
ate distention and a firm mass could be felt in 
the right lower quadrant. This mass was fixed, 
extremely tender and measured about three 
inches in diameter. There was considerable 
rigidity and rebound tenderness o^'er the mass 
and surrounding it, and a positive psoas sign 
was elicited. The temperature was ioo.6°f., 
pulse 84, and respirations 24. A white blood 
count was done and a leucocjTosis of 19,200 
with 83 per cent polymorphonuclear cells, of 
which 7 per cent were stall' forms, was found. 
The urine was entirely normal. 

The history, physical signs, and laboratorj- 
data were considered typical of appendicular 
abscess and laparotomy was accordingly under- 
taken. The abdomen was opened using the 
Battle-Kammerer incision. The cecum and 
appendix were visualized and the appendix, 
though slightly congested and thickened, re- 
vealed no evidence of any suppurative process. 
The mass felt before operation was represented 
by an area of thickening in the posterior cecal 
wall. This posterolateral cecal wall was edema- 
tous and indurated over an area whose diam- 
eter was about 2^4 inches. The surrounding 
parietal peritoneum was also markedly edema- 
tous. The cecum was bluntlj' separated pos- 
teriorly but no evidence of any pus could be 
found. The ileocecal region appeared grossly 
normal nor were there any enlarged glands. 
The exact nature of the mass in the posterior 
cecal wall was obscure, the difl'erential diag- 
nosis being between a malignancy and an 
inllammatorj' process in the cecal wall. It was 
decided to await developments and to base 
further therapj-^ on these. The appendix was 
removed and the abdomen closed without 
drainage. 

The pathological report of the appendix was 
as follows: Grossly, the appendix was deeply 
hyperemic. Microscopically, the outer surface 
of the appendix was occupied by inflamed 
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tissue, partly forming an abscess -svall. The grippal infection about three weeks before the 
muscular coats and mucosa were entirely onset of his present illness, 
normal. Diagnosis: Periappendicitis. From this The patient did not appear acutely ill. His 
report, it was obvious that the appendix was temperature, pulse and respirations were 
secondarily involved. normal and a white blood count revealed onh' a 

Convalescence was relatively uneventful slight lymphoc\i;osis with a total count of 
except for a low grade fever up to io 2 °f. which 5 , 600 . On abdominal examination, there was a 
persisted for the first ten daj's. Two white sharply' localized area of tenderness over a 
blood counts done on the sixth and twelfth narrow pencil-shaped mass in, the right lower 
postoperative days showed a progressive drop quadrant. This mass measured about S/i 
to normal levels. The mass remained palpable inches in length and about inch in width, 
and slightly tender throughout the patient’s In view of the paucit}" of findings, it was 
hospital stay but it diminished in size and decided to obsen'e the patient for further 
became progressively less tender. Twenty days developments. On the second day after ad- 
after admission, a colon .v-raj' was done and the mission, the temperature rose to ioo°f. and the 
following report was obtained: There are mass became more tender. It was believed that 
changes in the lower and posterior wall of the we were dealing with an appendiceal abscess 
cecum which suggest carcinoma of the lower and the patient was therefore subjected to 
part of the cecum. There is marked dilatation laparotomy. 

of the terminal ileum and cecum. Another The abdomen was explored through a 
.v-ray done three days later was reported as Battle-Kammerer incision. On entering the 
follows: Further examination shows changes in peritoneal cavitj', the omentum was found 
the cecum which suggest beginning new covering the cecum. When this was lifted, the 
growth, nondestructive in character. cecum was seen to be reddened and edematous 

Despite the .v-ray findings, the general im- and there were numerous petechial hernor- 
provement of the patient and the subsidence of rhages over an area on the cecal wall, just 
the mass influenced us in thinking that the mass lateral to the anterior tenia. This area meas- 
was inflammatory rather than neoplastic in ured about inches in length and inches 
nature. The patient was thus discharged on in width. The appendix was visualized and 
July 2nd, twenty-five days after admission and though reddened, did not appear acutely m- 
advised to return in one month. flamed. Palpation of the edematous area in the 

On July 29th, the patient was examined in cecum, revealed the fact that the wall measured 

the out-patient department and the examiner’s almost inch in thickness and a vague central 
note read as follows: The abdomen is soft. The depression was palpable which, it was thought, 
mass in the right lower quadrant is no longer might correspond to an ulcer. There were no 
palpable. The inflammatory nature of the mass enlarged glands in the 'ileocecal angle. A small 
seems to be substantiated. The patient com- portion of the indurated area in the cecal wall 
plains of occasional abdominal cramps. General was excised for biopsj" and the appendix was 
condition is markedlj' improved and the patient removed. 

has gained ten pounds. A final .v-ray done on The postoperative course was uneventful, 
September 9, 1932, gave the following results: the wound healing by primar3' intention. The 
The cecum appears to fill out normallj'. pathological report follows: Gross: Small, 
Marked ileocecal incompetenej' still present. bioodj’ strip of tissue, 0.9 cm. long, 0.2 cm. wide 

H. G. No. 106877. November 24, 1938. The The center is occupied bj' a darker brownish 
patient was a thirtj'-eight j'ear old white man round zone, 2 mm. in diameter. SlightK 
admitted to the hospital complaining of hj'peremic appendix, 6.5 cm. long. Micro- 
abdominal pain of six da\‘s’ duration. At the scopic: Edematous, partK' hemorrhagic in- 
onset his abdominal pain was generalized but flamed connective tissue and fat tissue, 
after twentv-four hours it shifted to the right .Mononuclear elements prevail. The subserous 
lower quadrant. Nausea and vomiting were laj'er of the appendix and adjacent portions of 
.absent but anorexia and mild constipation were the outer muscle coat contain numbers of 

present. The tempcr.ature taken on several K'mphocx'tes. In some blood vessels cosinophilc 

occasions ranged between 99 and ioi°f. The icucocx’tes are numerous. Diagnosis; Inflamed 
oni\ pertinent fact in the past historx' was a tissue; periappendicitis. 
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] r!i tiav.s loiii'winj; ojx'iation, .in v*t'.'iy of 
Uic coii>!‘. was taken aiu! tin- juliow Init rejiorl 
was nvi'!\cii: Uu' eoion is im>iplnvin;;iealty 
norn'.ai. ! he ctvuin is aK<' niiM'pholuitieally 
nnrinnl !nn is eharaeterireci hy tnavket! inerease 
Ml pcii'-taisis. 1 iie piesence <h ret rnperistalsis 
suiiite^ts the pnssihiiity of a stipia iieia! iileer- 
nt!\e ie-'icn, perhajis tubereufous in natnua 

i he patient was liiseiiai ^teci on DceeiniuT 
Sth. fourteen days after admission, with no 
symptoms, hut witli the mass siili palpalife. 
lie letnrneti to the ont-’patient <!epa.rtment on 
Desx-mber joth, still asymptomatie. but with 
the mass still palpable. On .January t), 1030, 
th.e iratient was au.iin seen in tite ont-j)atient 
dcpaitment and at tins time th.e mass etnild no 
ionr.er !>e felt and the patient iiad cnined fne 
pounds in weipht. An ,\-ra\ taken on .lamtary 
i~. 1030. siiowcd <»n!y sHp.ht spasm in tlie 
ee^orohe tr.aet Init n<‘ hndinps of an\ sipnili- 
s'.mee. On foliow-tip on .July i;. 1030. the 
patient eompk-iinm! only of an oee.-istonai tinlit 
feciim: in the abdomen. *1 here was no tender- 
ness and no m.isses «,'ouhi be felt, 

ItIPtAUKS 

Itifl.'uninatoi V disease of the appendix is 
the c.'Uisalivc faeior of tnosl tiente jxiins 
in the ripitl lower (jiiaciranl of the ab- 
(iotnen. riiis fact has led jnan\ observers 
to deny the tietna! existence of the disease 
known ;is typiditis iceeitis), a eondition 
frequently diaunosed before acute ap- 
pendicitis ijec.une known as a disease 
entity. .As a matter of f.iet, Sprenpel'' in 
his Ijook on *’ Ap])endieitis” states that if 
one cxeiudes pelvic disease in tiie female, 
practically ail cases of acute jjain iu the 
ripht lower quadr.int are due to acute 
apjrendicitis. Cordes' in her article spe- 
cifically contradicts this statement and 
point-s out that eases of typhlitis without 
;uiv involvement of llie appendix oeeur, 
botli from Iier personal experience and 
from her survey of the literature. Our 
own cases and our study of the literature 
leads us to a similar conclusion. 

The rceownilion of typhlitis i^r eeeitis as 
a disease entity assumes importance in 
\’iew of the delayed treatment of appendi- 
ceal abscess in the past few years. Lehman 
and Parker"'’ in a recent article have 


descriiicd a delayed treatment of appendi- 
ceal abscess, and state that the majority 
of them disappear completely under sucli 
manat;ement, .At elective operation some 
months I.iler, tlicy not infrequently find 
little or no abnormalities in the appendix. 
Ransom’’ also states tfiat in some cases of 
appendiceal ai)scess, the mass may com- 
pletely tiisappe.'ir and the appendix may 
be removed after some weeks or months 
as an elective operation. It is our ojjinion 
that some of these cases may never have 
been due to prim.ary involvement of the 
appendix but represent instances of phleg- 
monous cocitis th.'it have completely sub- 
sided. "Die two cases reported by us, if not 
stdqeeled to kiparcUomy, would have been 
diagnosed as apj)endiceal abscess. The 
true nature of the disease was recognized 
only !>ecauso tiiey wore operated at the 
time when the nuiss was present. 

While casual inspection of our cases and 
those reported in the literature wovdd 
lead to the !)elief that phlegmonous cecitis 
is an uncommoit disease, we agree with 
f'enkner'' that many of these are unrecog- 
nized because they are not subicctcd to 
laparotomy. 

Sl-M.NtAKY .WD CONCl.i:SIONS 

Phlegmonous eeeitis is presented as a 
distinct disease entity. 

rhe disease is uncommon but many 
cases are passed unrecognized. 

I'hirty-hve cases have been collected 
from the literature to wliicli we have added 
two of tnir own. 

Diircrentiation between pldcgmonous cc- 
cilis and a|)pendieeal al)seess can be made 
with certainty only at operation. 

When the localized type of phlegmonous 
cocitis is found at operation, removal of 
the lesion is uniustifiable because spon- 
taneous subsidence is the rule. In the 
diffuse phlegmon, the best results have 
followed ileocecal resection. 

The mortality of phlegmonous eeeitis 
in the thirty-seven cases was 8 per cent. 
The three deaths occurred in tlie diffuse 
type only. 
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AN OPERATION FOR PILONIDAL SINUS 


Isidore Cohn, m.d. 

Diplomate of the American Board of Surgerj- 
NEW ORLEANS, LOUISIANA 

A GREAT deal has been written within The procedure which is here submitted 

recent years on the subject of has been used for the last fourteen or 
pilonidal sinus. According to in- fifteen years, and while results have not 
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formation pilonidal sinuses toda\^ are caus- 
ing more disability and hospitalization in 
Army Camp Hospitals than almost any 
other single condition. Multiplicity of 
methods indicates dissatisfaction with re- 
sults. Some factors must explain the lack of 
uniform results obtained by the great 
variety of procedures which are being used. 


always been perfect, they have been 
sufiiciently good from the standpoint of 
primary healing to warrant consideration 
of this procedure. 

There are certain fundamental principles 
underlying the management of pilonidal 
sinuses which all operations for their cure 
should observe: (i) The sinus or cyst must 
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be completely excised. (2) Hemostasis must sinuses and cj^sts. There is no unanimity of 
be accurately obtained. (3) All dead space opinion as to the exact embr3mlogic origin, 
must be obliterated. (4) Primarj'^ closure is There are two outstanding theories based 
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Fig. 2. Outline of proposed incision. 


the method of choice. (5) In order to 
stimulate primary- wound healing rest is 
essential. (6) There must be no tension on 
the suture line. 

Etiology. Excellent studies have been 
rnade with reference to the origin of these 


upon careful studies: Hart'ej- Stone* and 
S. L. Fox,- along with manj' others 
champion the theorj' that these sinuses rep- 
resent an ectodermal invagination. Gage ” 
in a splendid stud^' reaffirmed the theop' 
advanced bv Tourneaux and Hermann m 
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1887: “True pilonidal sinus has its origin regulations require that candidates have 
from maldevelopment of the caudal end of this congenital anomaly corrected before he 
the medullary canal and that maldevelop- can be accepted for military duty. 
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Fig. 3. Packing on one side while second part of incision is 

made. 


ment of the caudal ligament results in the 
postnatal sacral dimple or sinus.” 

The frequency of the existence of 
pilonidal sinuses and cysts is not definitely 
known. Prior to Avar mobilization I A^enture 
the opinion that physical examination of 
many patients did not include inA'estigation 
of AA'hether a pilonidal sinus existed or not. 
Many patients had their attention directed 
to this condition only AA’hen an acute infec- 
tion required drainage. It is needless to say 
that infection of the sinus AA'Ould not haA^e 
dcA'eloped if the patient had been ade- 
quatel}- examined and operation adAUsed. 

The importance and the frequent inci- 
dence of pilonidal sinuses has been particu- 
larly emphasized recently because army 


Personal obserAxations and contact Avith 
members of the Medical Corps of the Arm}' 
has encouraged the publication of the pro- 
cedure detailed in this paper. 

During 1942 and the early part of 1943 
excellent articles haA'e been published by 
Kooistrap William F. MacFee,® J. E. 
Dunphy and D. D. Matson,' Woldenberg 
and Sharpe,® Milton Camp and Nicholas 
Polites.® 

Recent communications on the subject 
of pilonidal cysts and sinuses haA'e stressed 
the importance of complete excision, hemo- 
stasis, and obliteration of dead space. 

Statistics AA'ith reference to the cure and 
healing time A'ary a great deal. One recent 
author reports 98 per cent cures and com.- 
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plete wound healing in 21.5 days, another either by means of pillows or an attach- 
author reports 74 per cent cures and a ment to the table. 

period of twenty-six to twenty-eight daj's The buttocks are separated by making 
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Fig. 4. Excision of all tissue down to the white fascia. 




required for healing. MacFee reports the 
average healing time following suture of 
skin edges to cocc3"geaI fascia in sixty-nine 
days. No statistics will be offered with 
reference to the procedure which is here 
submitted. ^ 

Since 1930, the following operation for 
pilonidal c\-sts and sinuses has been 
performed: 

Position on Table. The patient is in the 
prone position with the buttocks elevated. 


use of adhesive tape on either side and held 
to the side of the table. After proper 
preparation of a wide area, and after the 
operative fieldjhas been properb"^ draped, 
the index finger is introduced into the 
rectum and pressed up against the coccy.x. 
This enables the operator to know at all 
times the location of the attachments of the 
sphincter to the cocej^x. This procedure 
helps to orient the operator and enables 
him to carrx" his incision immediateh' down 
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to the white fascia with greater mental to be ligated, probably the coccygeal 
comfort than if such a landmark is not branches of the sciatic artery. There are, of 
used. This procedure may be objectionable necessity, many small unnamed bleeding 
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Fig. 5. Indicates mctiiod of introducing longitudinal mattress sutures and wound closure. 


to some on account of the possibility of 
contamination, but with adequate assist- 
ants the operator needs only his one hand, 
while his assistants maintain proper trac- 
tion and retraction of the wound so that he 
can have adequate exposure. The primary 
incision extends through the fat well 
beyond the infiltrated area of the sinus or 
cyst, and in some instances the fascia 
covering the gluteal muscle is cut into. As 
soon as one-half of the ellipse is made, the 
wound is packed on that side and the 
ellipse is completed on the opposite side. In 
one mass the skin and sinus Avith fat down 
to the white fascia covering the sacrum and 
cocc^Tc is removed. So far the steps are 
identical Avith cA^ery other procedure, the 
underlying principles of AA’hich are: ade- 
quate excision of all inA-oh^ed tissue, and 
complete hemostasis. 

As a rule there are only tAVO large A'essels 


points. The use of a suction facilitates 
eft'orts to preserA’’e a clean field. 

Tbe (bird step bas to do ivitb obliteration oj 
dead space. A series of u sutures are 
introduced on either side about half an inch 
from the Avound margin. These sutures are 
introduced first through the skin and are 
carried through the fat doAvn to, and 
including the Avhite fascia, a good bite of 
Avhich is taken and then the needle is 
returned in the opposite direction back 
through the fat and out on the same side of 
the AA^ound in AA'hich it AA’as introduced. 
(Fig. 5A.) When these sutures haA^e been 
introduced on either side of the Avound, the 
subcutaneous fat is --approximated AA’ith 
interrupted catgut sutures. The deep 
sutures are then tied OA^er a small gauze 
roll. The skin edges are approximated Avith 
an eA-^erting type of suture, described by 
Burdick, DaAns, and Blair independentI3^ 
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No drainage is used in ihe majority of 
eases. 

The wound is then dressed, care being 
taken that the adhesive dressing ade- 
quately brings the inittoeks as closely as 
possible to one another, so that there will 
be no tension at any time on the wound 
margin. When the patient is returned to Ids 
bed, be is kepi in a prone position durini; the 
entire period oj nvund healing. The common 
practice of allowing patients to assume the 
recumbent position, I believe to be one of 
the causes of some of the failures to oijtain 
primary union. The recumbent ))osition 
favors a separation of the buttocks and, 
therefore, an increase in tension on the 
wound; both conditions favor separation of 
wound edges. 

Catgut has been the suture material used 
for all buried sutures and ligatures, and for 
the longitudinal mattress sutures dermal 
suture material has been used. 

SU.M.MAUY 

1. An operation which has been in use 
for more than fourteen years by the author 
at the Touro Infirmary and Charity Hospi- 
tal of New Orleans, is submitted for what it 
may be worth to others. 

2. The fundamental principles are gener- 
ally agreed upon: Complete e.xcision, com- 
plete hemostasis, and obliteration of dead 
space without tension on wound edges. 

3. The main point of variance with other 
procedures which have been submitted for 


this condition is the application of the 
mattress sutures at a distance from the 
wound edges, and nf)t crossing in the mid- 
line, but coming out on the same side. 

.g The after-care of the patient is 
particularly important. The main point 
which 1 believe should be stressed is the 
prone position. It is important that the 
patient not be allowed to be up and walking 
too soon. We generally preach rest and 
immobilization so that wounds will heal, 
and yet if the patient walks or sits down 
soon after an operation of this type, you 
cannot avoid increasing tension on the 
healing wound. I believe that this accounts 
for a good many delayed healing of these 
wounds which would othenvise unite by 
primary union. 

The illustrations indicate the steps of the 
operation better than the word picture. 

It is hoped that the procedure may be of 
service and be found worthy of use by 
others. 
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TRAUMATIC RUPTURE OF THE SPLEEN* 
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R upture of the spleen is said to be 
the most common of the serious 
subcutaneous abdominal injuries. 
Bronough (1935) reported that damage to 
the spleen occurs in 33.3 per cent of sub- 
cutaneous injuries involving abdominal 
viscera. Mazel (1932) reported a frequency 
of 30 per cent, while Wright and Prigot 
(1939) found the incidence to be 47.6 per 
cent, liver injury being next in frequency 
in the latter series with a 28.6 per cent 
incidence. These figures apply to peace- 
time, while in the present state of war, 
interest in traumatic injuries is increased 
with good reason. 

Rupture of the spleen may be classified 
under the following six headings: Type 1. 
Spontaneous rupture of the normal spleen. 
Type 2. Spontaneous rupture of the dis- 
eased spleen. Type 3. Traumatic rupture 
of the normal spleen. Type 4. Delayed 
rupture of the normal spleen. Type 5. 
Delayed rupture of the diseased spleen. 
Type 6. Traumatic rupture of the diseased 
spleen. The first two of these types are not 
exactly apropos to the present discussion 
of traumatic rupture of the spleen, but 
for completeness will be included in the 
following discussion. 

I. SPONT.A.NEOUS RUPTURE 
OF THE NORM.AL SPLEEN 

This injury is exceedingly rare and, 
furthermore, many of the reported in- 
stances of its occurrence are open to the 
objection that an unrecognized previous 
abnormality of the organ may have existed. 
Susman (1927) suggested that the abnor- 
mality of the spleen may exist at one point 


only and that when the rupture occurs 
all evidence of pathologic change is de- 
stroyed. Grossman (1942) reported a case 
of spontaneous rupture of a normal spleen 
in an adult male. Even in this case there 
was evidence of a moderate degree of 
arteriosclerosis of the splenic arteries as 
well as suggestive evidence of a recent 
splenic infarction. Vanselow (1696) wrote 
a monograph in which he recognized the 
occurrence of spontaneous rupture of the 
normal spleen. 

Zuckerman and Jacobi (1937) reviewed 
twenty-one cases of spontaneous rupture of 
the normal spleen, including one of their 
own. They ruled out trauma by lack of 
history and excluded previous abnormality 
of the organ by pathologic examination. 
Their own case had an abnormally mobile 
spleen and this may be a factor in some 
instances. The normal spleen is usually 
small and very well fixed in a protected 
position. Coleman (1939), like Grossman, 
found arteriosclerosis to be a factor in the 
causation of spontaneous splenic rupture 
in his single case. Ledderhose (1890), and 
Foucault (1925), and Smith (1934) all 
maintain that spontaneous rupture can 
occur onl}- in a diseased spleen. For a 
review of this entire subject Susman’s 
(1927), and Zuckerman and Jacobi’s (1937) 
articles should be consulted. Up to 1937 
thev found twentv-one genuine cases and 
seven dubious ones in the literature. The 
condition was fairly evenly distributed 
throughout the various age periods and 
between the sexes. Pain in the left shoulder, 
although supposed to be a pathognomonic 
sign of splenic rupture, occurred only 
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three times. This does not entirely agree 
with the relatively frequent occurrence 
of this sign (Kehr’s) in delayed splenic 
rupture as reported by Zabinski and 
Harkins (at least 28 per cent of sixty-eight 
cases). Roettig, Nusbaum and Curtis 
(1943) found Kehr’s sign of little practical 
value. In five of Zuckerman and Jacobi’s 
cases, the onset of the attacks occurred 
shorth' after eating or drinking, ^^^atson 
and Ferdeber (1942) reported a case in 
which intimal thickening of the intrasplenic 
vessels was present. These authors empha- 
size Hamilton Bailey’s aphorism that: 
“In atraumatic hemoperitoneum in the 
male examine first the spleen.’’ Roettig, 
Nusbaum and Curtis (1943) state that a 
more critical review of the literature casts 
some doubt on the probability of the 
existence of this syndrome, which they 
believe can be accounted for in most cases 
by being instances of delayed rupture 
with the history of previous trauma being 
overlooked. These authors conclude: “We 
are hesitant to conclude that spontaneous 
rupture of a normal spleen can occur.” 

In conclusion, it may be stated that 
spontaneous rupture of the normal spleen 
is an exceeding!}' rare occurrence if it 
happens at all. We had no such cases in 
our series. 

2. SPONTANEOUS RUPTURE 

OF THE DISEASED SPLEEN 

This accident is especially common in 
India where malarial spleens reach huge 
proportions. Maes and Rives (1941) state 
that one-thirtieth of all deaths in .the 
malaria-infested area about Calcutta are 
due to such an accident. The exact defini- 
tion betfveen “spontaneous” and “trau- 
matic rupture of these large spleens is 
often very arbitrary. This type of accident 
may be hard to distinguish, therefore, from 
Type 6 (traumatic rupture of the diseased 
spleen). Torres and Lacorte (1941) re- 
ported a case of fatal splenic rupture 
occurring in the second week of typhoid 
fever in a male, aged twenty-one. Acute 
perisplenitis, intracapsular hemorrhages. 


and distention of the capsule of a greatly 
enlarged spleen were present at necropsy. 
Ebertbella lypbosa were found in the blood 
and in pure cultures from the splenic 
tissue. The presence of two liters of blood 
in the abdomen accounted for the death 
of the patient. 

In conclusion, it may- be stated that in 
temperate climates where malaria is un- 
common, this accident is very rare. We 
had no such cases in our series. 

3. TRAUMATIC RUPTURE 

OF THE NORMAL SPLEEN 

Acccording to Berger (1902), about 51 
per cent of individuals who experience 
acute rupture of the spleen die of hemor- 
rhage within an hour of the accident. 
While this estimate may- be somewhat 
exaggerated, the seriousness of this condi- 
tion is thus at once apparent. The 
jrequency of the symdrome has been empha- 
sized by" WTight and Prigot (1939) 
out of every" 666 accident cases of all kinds 
admitted to the Harlem Hospital) and by 
Roettig, Nusbaum and Curtis (i943) _(o^^e 
out of every 920 accident cases admitted 
to the Ohio State University" Hospital). 

In the present war, traumatic rupture 
occurs following the usual ty"pes of acci- 
dents (falls, motorcy"cle injuries, etc.), but 
more especially" from two other causes. 
These are, first, being jostled against the 
side of a tank when travelling rapidly 
over a rough road, and second, as the 
result of blast injuries. This latter cause 
was discussed by" Gordon-Tay"lor (1942) 
in his review of war injuries occurring m 
England and it is noteworthy" that the 
spleen is the most frequently damaged ab- 
dominal organ following blast injuries. 

Roettig, Nusbaum, and Curtis (i 943 ) 
have divided the pathological lesions m 
traumatic rupture of the spleen into five 
groups: Group i. Complete fragmentation 
of the spleen into two or more parts or 
complete separation from the pedicle. 
Group II. Large tear near hilus. Group ni. 
One large or multiple small tears of periph- 
ery' of spleen. Group iv. Solitary" small 
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tear of pe^ipher3^ Group v. Subcapsular 
hematoma. All of the first four groups are 
subject to immediate collapse while the 
last two (iv and v) are particularly respon- 
sible for the development of delayed 
rupture (vide infra). 

Traumatic rupture of the normal spleen 
is statistically the most important of the 
splenic injuries. Occasionally, it may repre- 
sent an open damage (gunshot or stab 
wound) but most often the wound is 
closed. This very fact renders the diagnosis 
somewhat difficult. The most important 
factor in the latter is the awareness of the 
possibility of such a lesion. Local pain 
in the left upper quadrant associated with 
a history of trauma, signs of blood in the 
abdomen (pain, ileus, distention, rigidity-), 
and evidence that the blood loss is pro- 
gressive and large (shock, blood pressure 
fall, tachycardia, pallor, anemia, faintness, 
sweating, etc.) are the chief diagnostic 
signs. Abdominal paracentesis as advised 
b}' Wright and Prigot (1939) and opposed 
by Maes and Rives (1941), may be mis- 
leading. The senior author (H. N. H.) had 
one case* in which no blood was visible 
with the patient supine even after making 
a short exploratory incision. (The same 
occurred in Case iv listed below.) On 
enlarging the wound it was found that 
there was considerable fluid blood in the 
peritoneal cavity. 

The question as to whether splenic 
lacerations can heal spontaneously and 
remain healed is an important one in 
deciding on operation in any case of 
possible splenic trauma. Webb (1940) 
believed that recovery without operation 
is rare, quoting Turnbull of London as 
stating that he has never seen a scar of 
injury to the spleen, and J. S. McCartney 
and E. S. Bell, who, in 25,000 necropsy 
records at the University of Minnesota 
saw no instances of healed splenic hema- 
toma. On the other hand Gunther (1939), 
Mclndoe (1932), Zschau (1939), Goinard, 
Viollet, and Marchione, and Hunter (1935) 

* Operation performed by the author in another hos- 
pital and hence not included in the present series. 
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believed that splenic lacerations can heal 
spontaneousI3^ This whole aspect of the 
subject is reviewed by Lommen (1942). 
Roettig, Nusbaum, and Curtis (1943) 
state concerning the healing of a splenic 
hematoma: “It is our conclusion that such 
a spontaneous cure rarely if ever occurs.” 
Bailey (1927) evaded the issue nicely in 
this regard, stating: “The whole question 
of the natural repair of a splenic injury 
is an unimportant one. Nature fails so 
frequently that we must assume that surgi- 
cal aid is always needed.” 

Untreated patients almost invariably 
die if the spleen is reallj’^ ruptured. Berger 
reported 220 cases in which no operation 
was performed with a mortality of 92.3 per 
cent; Watkins, 100 per cent; Lewerenz, 85 
per cent; and Connors, 100 per cent. 
Roettig, Nusbaum, and Curtis (1943) had 
seven untreated patients with six deaths 
(86 per cent mortality). 

The possibility of splenic implants due to 
trauma which persist despite a splenectom}’" 
is to be borne in mind in the consideration 
of these cases. Hamrick and Bush (1942) 
found one such case in reviewing seventeen 
cases of traumatic rupture of the spleen 
seen at the Hillman Hospital, Birmingham, 
Alabama, during the six-year period 1933 
to 1939. A boy, aged twelve, died following 
tetanus. Necropsy' revealed several dozen 
microscopicall}" identified spleens scattered 
throughout the abdomen measuring 0.5 to 
i.o cm. in diameter. Thirty-nine months 
previously (at the age of nine years) a 
splenectomy had been performed for a 
ruptured spleen six hours after a fall from 
a tree. These authors believed that the youth 
of the patient was an important factor in 
the survival of the splenic implants. This 
condition of splenosis is reviewed b}"^ 
Roettig, Nusbaum, and Curtis (1943) while 
Krueger and Mast (1942) have recentl}'^ 
reported a case which, like that of Hamrick 
and Bush (vide supra), was also in a young 
(eleven year) bo3\ 

Once the diagnosis is made, an imme- 
diate operation should be performed. In 
almost all cases, if the spleen is damaged, a 
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splenectomy should he done. The first 
successful splenectomy for traumatic rup- 
ture was performed in 1892 (cited by 
Roettig, Nusbaum, and Curtis, 1943). 
These same authors concluded that: "The 
treatment of traumatic rupture of the 
spleen is always surgical and the operation 
of choice is splenectomy.” The general 
trend toward an improvement in mortality 
can be gathered from Table i, where it is 
Table 1 

RESULTS OF SURGERY IN SUBCUTANEOUS RUITURE 
OF THE SPLEEN 

(From Rousselot and Illyne, with additions) 


Author 

i 

1 

iy 

1 Year i 

! i 

1 

1 

No. of 
Cases 

1 

i 

1 .Mor- 
tality 
Per 
Cent 

Bcssel-Hagen 

1900 

37 ' 

i 46 

Michelsson 

1913 

298 

33 

Buxton 

1922 


29 

Mclndoe 

1932 i 

‘ 37 

27 

Foster 

1940 : 

20 

30 

Rousselot and Illyne 

1941 

17 ' 

29 

Harkins and Zabinski 

1943 

10 

30 

Roettig, Nusbaum, and Curtis. . 

1943 

1 

'5 ; 

7 


seen that an operative mortality of better 
than 30 per cent can be reached. The data 
in this table include all types of cases and 
operations. In our own series, the mortality 
would be less (22 instead of 30 per cent) if 
the rupture of the diseased spleen Avere not 
included. The table does not, however, 
include open wounds of the spleen %vhich 
have a much higher operative mortafitj'^ 
(63.6 to 66.6 per cent, Rousselot and 
Illyne, 1941). 

CASE REPORTS 

Case i. M. S., a female store clerk, mar- 
ried, aged twenty-eight years, fell down a 
flight of stairs on October i, 1929, striking the 
left side of her chest. Immediately afterwards 
she had sudden severe pain in the left upper 
quadrant and fainted. She was seen at the 
hospital forty-five minutes later at which time 
she was in severe shock with a blood pressure 
of 80/60 and with extreme pallor of the lips and 
nails. There %vas marked tenderness in the 
abdomen, especially in the left upper quadrant. 


There tvas. no shifting dufness in the flanks. 
After the administration of 200 cc. norma! 
saline solution intravenously with 10 minims of 
adrenalin, the patient complained of a sharp 
pain in the left shoulder (Kehr’s sign; possibly 
a renewal of the hemorrhage at this time caused 
a diaphragmatic irritation). The blood pressure 
was now 90/60, but soon sank to 62/48. A 
transfusion of i ,000 cc. citrated blood was then 
given with improvement in the general con- 
dition. A diagnosis of rupture of the spleen 
was made and four hours after the accident a 
splenectomy" was performed through a left 
paramedian incision with a left transverse 
extension under ethylene and ether anesthesia. 
There was a large amount of fluid and clotted 
blood in the peritoneal cavity and a spleen 
weighing 220 Gm. with a horizontal tear 
almost completely" across it was removed. After 
ligation of the pedicle, a large 4 inch gauze pack 
was inserted which was finally removed under 
ethylene anesthesia on the sixth postoperative 
day. A transfusion of 700 cc. of blood was given 
during the operation and another of 600 cc. 
aftenvard. Except for a slight bronchopneu- 
monia of the left pulmonary base developing 
on the twelfth day the convalescence was 
uneventful and the patient recovered. There 
were no rib fractures. No red blood counts were 
done. 

Case n. E. S., a white newsboy", aged 
thirteen y"ears, was struck by" a car Avhile 
delivering papers at 3:15 a.m. on February" I7> 
1935. He did not regain consciousness until 
admission to the hospital at 6:00 a.m. At that 
time the skin was cold and clammy", the fingers 
and ears cyanotic, the pulse 116, respirations 
34, and the blood pressure 74/38. The abdomen 
was rigid and markedly" tender in the left 
upper quadrant. There was an associated frac- 
ture of the nose and of the left ninth and 
eleventh ribs. Despite the administration of 
200 cc. of 10 per cent glucose intravenously", 
the child’s condition became worse and he 
became paler. A diagnosis of probable ruptured 
spleen was made and at i :o$ p.m., nine and 
one-half hours after the accident, a splenectomy 
was performed under ethy"lene-ether anesthesia 
through a left rectus incision. A large amount 
of blood was found in the peritonea! cavity" 
and preliminary examination of the spleen 
by palpation showed it to be of normal con- 
figuration with no lacerations. After explora- 
tion of other organs, the spleen was actually 
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visualized and it was seen that the vessels of 
the splenic pedicle entering the organ were 
torn. The patient received four blood trans- 
fusions totalling 1, 600 cc. the day of operation, 
two before, one during, and one after operation. 
The abdomen was closed without drainage, 
and after splenectomy, recovery was unevent- 
ful. No red counts were taken before operation. 

Case ni. N. M., a white male laborer, 
aged fifty-seven years, fell off a ladder from a 
height of seven feet one hour before admission 
on April 7, 1941, at 11:00 .a.m. The patient 
landed face downward and some object struck 
him in the epigastrium. It is not known whether 
he was unconscious. When first seen, his blood 
pressure was 70/40, the white blood count 
10,000; the red blood count 5,500,000; the 
abdomen slightly distended and tender in the 
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left upper and right lower quadrants, and 
despite the high red count the patient appeared 
pale. He vomited and presented in addition 
a laceration of the lower lip. The patient was 
observed until 1 1 :oo p.m., just twelve hours 
after the accident and eleven hours after 
admission. During this time his blood count 
showed the progressive ciianges shown in 
Table 11. Roentgen examination revealed a 
large shadow of increased density in the left 
upper quadrant displacing the descending colon 
medially which is possibly a spleen. There were 
no fractured ribs. The blood pressure remained 
low although the patient improved somewhat 
temporarily, and was 84/62 at the start of the 
operation, despite the administration of 200 cc. 
of blood. Operation was performed at 1 1 :oo 
P.M. under ethylene-ether anesthesia. The 
operative note gave the preoperative diagnosis 
as follows: “It was the writer’s impression 
that a ruptured hollow viscus was present 


because acute symptoms had appeared rather 
early for ruptured spleen.” (The writers of 
the present article believe that this reasoning 
is fallacious and exactly the opposite from the 
usual occurrence. In addition, an operation for 
rupture of the spleen twelve hours after the 
accident is “late” rather than “early.”) The 
abdomen was opened through a horizontal 
incision just above the umbilicus. On seeing a 
large amount of blood in the peritoneal cavity, 
a vertical midline extension was added to the 
transverse incision making a T-shaped wound. 
A lacerated spleen in two pieces weighing 
438 Gm. was removed. Microscopic examina- 
tion revealed marked hemorrliage to account 
for the increased weight of the organ. The 
patient received 1,200 cc. of whole blood and 
600 cc. of plasma during the operation and 
500 cc. of whole blood after the operation. 
Except for a mild bronchopneumonia of both 
lungs, convalescence was uneventful and the 
patient recovered. 

Case iv. C. J., a wliite male laborer, aged 
thirty years, fell fourteen feet into the hold 
of a ship on December 7, 1926, several hours 
before admission at 5:00 p..m. He struck himself 
in the left lumbar region and received fractures 
of the left seventh and eighth ribs. The patient 
was observed for a period of twenty and one- 
half hours in the hospital gradually becoming 
worse. His urine was blood3-, the abdomen 
tender and distended. There was no shifting 
dulness. Operation was performed under ethjd- 
ene-ether anesthesia through a left rectus 
incision with a “t” extension to the left. 
Considerable blood was encountered onlj’’ after 
Introducing the exploring hand. The spleen 
was found to be in two separate pieces which 
were removed, the pedicle ligated and the 
wound packed with gauze. The patient received 
one 500 cc. blood transfusion just after opera- 
tion and another of similar size the next day. 
The removed spleen weighed 140 Gm. The 
patient died forty hours after operation. No 
red counts were done and no blood pressure 
readings are recorded. Necropsj' showed a 
complete rupture of the left kidney with 
retroperitoneal hemorrhage, fracture of the 
seventh and eighth ribs, serosanguineous fluid 
(80 cc.) in left pleural cavity, and no intra- 
peritoneal hemorrhage. 

Case v. E. G., a white male, aged eight 
years, fell four feet, landing on his abdomen, 
at 4:00 P.M. on April 2, 1931. The patient com- 
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plained of abdominal pain but bad no nausea 
or vomiting or unconsciousness. On admission 
five Iiours after the accident, the temperature 
was 98.2 °f., pulse io8, and respirations 24. 
The abdomen was dilTuscly tender and rigid. 
The white blood count was 25,000 with 95 per 
cent polymorphonuclear ncutrophiles. The 
patient was treated for two days with a rising 
pulse rate and a temperature averaging 99° 
to ioo°F. A chest roentgenogram was negative, 
however. The day after the accident the hemo- 
globin was 13.6 Gm. and the blood pressure 
140/60. On April 4, 1931, at 11:30 a.m., i.c., 
fort3'-thrce and one-half hours after the acci- 
dent, an exploratory operation was made with 
a preoperative diagnosis of intestinal obstruc- 
tion, using cth\'lcnc-ethcr anesthesia and a 
right rectus incision. There was considerable 
blood in the peritoneal cavity associated with 
a tear across the middle of the spleen extending 
2,'4 cm. into the substance. The upper end of 
the incision was extended to the left in an 
inverted "l,” the spleen removed and the 
abdomen closed without drainage. The patient 
received 750 cc. of blood, 500 tiic daj' of 
operation and the rest the next day. Recovery' 
was uneventful. 

Comment. Few conclusions can be 
drawn from such a small series of cases, but 
several points may be emphasized which 
corroborate observations of other writers: 

1. A rising or high white blood count 
may result from trauma or hemorrhage 
alone and is not necessarily a sign of infec- 
tion. This point was reviewed by one of us 
(H. N. H., 1934) in other surgical condi- 
tions. Running a quarter of a mile may 
raise a normal person’s white count to over 
35,000 so it is not surprising if a splenic 
hemorrhage will do the same. Operation 
was delayed in Cases iii and v, partly' 
because of a high white count, for eleven 
and thirty-eight and one-half hours, re- 
spectively, after admission. 

2. An increase in blood pressure, espe- 
cially' in y'oung persons, may also be deceiv- 
ing. One of us has observed that y'oung 
persons with labile vasoconstrictive sy's- 
tems may' overcompensate for hemorrhage 
in its early' stages by' an increase in arterial 
blood pressure. In fact, such a rise (occa- 


sionally to 180 or more mm. of mercury') in 
a young person should serve as a warning 
rather than offer assurance of safety'. 

3. The following interesting point is 
illustrated by Case n in which at first no 
splenic bleeding was found at laparotomy: 
Even though palpation reveals no lacera- 
tion of the conve.\'ity of the organ, this does 
not rule out the presence of a serious tear of 
the pedicle and its vessels which can only 
be found by c.vposing the part to direct 
vision. 

4. Large amounts of blood were required 
in these cases, 2,300, 1,600, 2,500, 1,000, 
and 750 cc., respectively. The last listed 
patient receiving only 750 cc. was only 
eight years of age, whereas the patient in 
Case IV receiving only 1,000 cc. was the only 
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fatal case in this group. It is quite probable 
that if operation had been performed more 
promptly, less blood would have been 
necessary'. 

5. All ty'pes of incisions were employed 
because of the various preoperative diag- 
noses. In all of our cases ethylene-ether 
anesthesia was used. 

6. Most important, the delay in opera- 
tion, as shown in Table ni, is outstanding. 
An average interx'al of only two hours 
e.\'isted from the time of the accident until 
the hospital admission, in itself testimony 
to the acuteness of the condition. Once in 
the hospital, however, an average addi- 
tional delay' of sixteen hours occurred. In 
Case n a delay' of seven hours could be 
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attributed to no single specific factor, but 
in Case iii, as already- cited, an altogether 
erroneous idea of the course of a patient 
with a ruptured spleen existed in the mind 
of the attending surgeon resulting in a 
delay of eleven additional hours. In Case v, 
a mistaken diagnosis of pneumonia caused 
a thirty-eight and one-half hour delay. One 
of the purposes of writing the present paper 
is to bring about a better understanding of 
this urgent acute abdominal condition and 
to make such delays as those listed above 
less frequent. 

4. DELAYED RUPTURE OF THE NORMAL 
SPLEEN 

This syndrome has recently been exten- 
sivelv reviewed bv the authors. This sum- 
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mary analyzed 177 cases collected from the 
literature including four of our own. The 
conclusions drawn from these cases and 
those reported in the literature are essen- 
tially as follows: “The total of 177 cases. 
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while it represents over two and one-half 
times as many instances of this syndrome 
as have been reported in any previous 
summary, still does not represent the true 
frequency of this condition. Traumatic 
rupture of the normal spleen is the most 
common serious subcutaneous abdominal 
injury. Delayed splenic rupture (the bemor- 
rbagie en deux temps of the French, or 
ziveizeitige Milzruptiir of the Germans) 
represents about 14 per cent (one in seven) 
(Table iv) of all splenic ruptures. This 
syndrome is especially insidious and treach- 
erous due to the almost symptom-free 
latent period, but the dela^^ offers an 
opportunity for diagnosis and treatment. 

“Delayed splenic rupture is most com- 
mon in males in the second decade of life. 
Falls and traffic accidents are the most 
common etiologic agents. About 50 per cent 
of the secondary ruptures occur after an 
interval of less than seven days while in an 
additional 25 per cent the latent period 
ends during the second week. Fractured 
ribs on the left side occur in about 10 per 
cent of the cases while Kehr’s sign (pain in 
the left shoulder due to phrenic nerve irrita- 
tion) is present in about 28 per cent or more 
of cases. Other diagnostic aids include those 
used in diagnosing any type of splenic 
rupture, such as sudden collapse or shock, 
rapid or increasing pulse rate, progressive 
anemia, white count from 12,000 to 20,000, 
absence of fever over 99°f., pain, tender- 
ness, dulness and rigidity in the left upper 
quadrant, and in some instances signs of 
free fluid in the peritoneal cavity. 

“Without operation, the mortality ranges 
from 77 to 100 per cent. At the time of 
Meindoe’s review (1932) the operative 
mortality was 27 per cent. During the past 
decade it has been only 10 per cent. When 
splenic laceration is suspected, the patient 
should be kept in bed under close observa- 
tion. In more definite cases, or at the first 
sign of secondary hemorrhage, splenectomy 
should be performed. Adequate treatment 
of shock with plasma or whole blood forms 
a necessary adjunct to the operative 
procedure.” 
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In general, the pathologic lesion found at 
operation in these delayed cases conformed 
to those of Groups iv or v of Roettig, 
Nusfaaum and Curtis. Referring to these 
authors’ classification (vide supra) of the 
pathology of splenic rupture, if delaj^ed 
rupture occurs in Group iv cases (solitar}"- 
small tear of periphery), it usuallj* is be- 
cause of temporary clot or omental tam- 
ponade which final!}" breaks down. In 
Group V cases (subcapsular hematoma) the 
eventual rupture occurs either because the 
pressure behind becomes so great or be- 
cause the dome of the hematoma breaks 
down and necroses. 

5. DELAYED RUPTURE OF THE DISEASED 
SPLEEN 

By the very laws of chance, this syn- 
drome is extreme!}" rare. Zschau (1939) 
reported a delayed rupture of a leukemic 
spleen. We had no such cases in our series. 

6. TRAUMATIC RUPTURE OF THE 
DISEASED SPLEEN 

As previously mentioned in the discus- 
sion of Type II ruptures (spontaneous rup- 
ture of the diseased spleen), the distinction 
between the spontaneous and traumatic 
cases is often arbitrary as in instances of 
large and friable, or merely friable spleens, 
a little trauma may cause rupture of a very 
big organ. In our series we had one such 
example with a fata! issue, a brief report 
being appended ; 

W. K., a male laborer, aged fifty-seven, was 
injured on August 31, 1937 at 4:00 p.m. and 
a splenectomy was performed the next daj". 
The man was an old patient of the hospital for 
polycj-themic vera. Thus, on August 27, 1931, 
when first seen, his hemoglobin was 132 per 
cent, and the red blood count 9,640,000. The 
spleen was palpable two to three finger breadths 
below the costal margin, there was 2+ albumin 
in the urine, and the blood pressure was 154/ 
108. The patient was treated with phenyl- 
hydrazine for seven weeks, the final red cell 
count being 7.200,000, and was then lost track 
of until the day of the accident. He was injured 
at j:oo P..M. on August 31, 1937. A laceration 
of the scalp was sutured and in the night he 


was brought to the hospital at 6;oo a.m., 
September i, 1937. Further details of the 
injury are not available. On admission, fourteen 
hours after the accident, a roentgenogram of 
the chest demonstrated a fracture of the left 
eleventh rib in the posterior axillary line and 
consolidation of both lung bases. The patient 
was in profound shock (blood pressure 90/40). 
The pulse was 1 10, respirations 26, and temper- 
ature i02°F. The patient was pale, semicoma- 
tose, rousing at times and complaining of 
intense pain in the abdomen associated rvith 
marked tenderness but little rigidity. Sple- 
nectomy w'as performed at i :oo p..m., 
seven hours after admission. Considerable 
blood was found in the peritoneal cavity and 
the spleen contained several deep lacerations. 
Two blood transfusions were given before 
operation, another of 750 cc. during and a 
fourth of 500 cc. after operation. Despite the 
blood, intravenous glucose, and oxygen therapy, 
the patient died at noon, September 2, twenty- 
three hours after operation and forty-five hours 
after the accident. Death was attributed to 
pulmonary edema and shock. No necropsy was 
obtained. The temperature two hours before 
death was io5°f., pulse 120, and respirations 30. 

The removed spleen weighed 1,000 Gm. and 
measured 22 by 13 by 7 cm. The capsule was 
greatlj" thickened and along one edge there was 
a h3"aiinized plaque 12 by 3 by 0.3 cm. On the 
upper posterior surface there were two areas 
of superficial rupture measuring 5.5 by i.o cm. 
and 6.0 b\' 0.8 cm. There was interstitial 
hemorrhage and a subcapsular hematoma. 

Comment. Earlier operation and recog- 
nition of the tendency of an enlarged spleen 
to rupture would have given this patient a 
better chance. A delay of fourteen hours 
occurred before admission to the hospital 
and another of seven hours in the hospital 
before operation was performed. 

SUM.MARy AND CONCLUSIONS 

1. A classification of splenic rupture into 
six types is made. 

2. From the practical standpoint. Types 
3 and 4 are by all odds the most important. 
Of our ten cases, five are classified as Type 
3, four as Type 4, and one as Type 6. 

3. For traumatic rupture of the spleen, 
immediate splenectomy is the ideal mode of 
treatment. 
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4. For delayed traumatic rupture of the 
spleen, a similar therapy is essential, but 
almost as important is the realization that 
such a syndrome does occur. Traumatic 
rupture of the spleen of all types is the 
most frequent serious subcutaneous ab- 
dominal injury. At least one-seventh of all 
splenic ruptures are of the delayed t^-pe. 
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Of Debakey’s^- 1,657 collected cases, shoul- 
der pain was found in 375 (22.6 per cent). 
Clinically, obliterated hepatic dulness is 

Position 1. 


wise, specific interrogation should be made 
by the examiner. Cutaneous hypersensitiv- 
ity in the shoulder regions should be noted. 

Position 2. 



a variable sign. Kellogg*® states it is infre- 
quent and was absent in 100 cases observed 
by him. Its incidence in the literature 
varies from this to 100 per cent as noted 
by Soupault*' and Chabrut*® (twenty-five 
cases). Field*® noted changes in hepatic 
dulness which were more marked when the 
patient was allowed to lie on his left side. 
Bower®® demonstrated the value of turning 
the patient from the prone to supine posi- 
tion to note this sign. 

These maneuvers by means of which 
pneumoperitoneum and diaphragmatic ir- 
ritation may be demonstrated more clearly, 
are best performed on the tilt radiographic 
table. The attending surgeon or resident 
should accompany the patient to the x-ray 
laboratory at the time when the scout film 
is taken. Positive findings, by this method, 
depend on the presence of either gas or fluid 
or both, whereas radiography is usually 
positive in the presence of gas only. The 
patient is placed supine on the table in the 
usual manner. First, Trendelenburg posi- 
tion of at least twenty-five degrees is 
instituted (position i). When there is free 
fluid which flows toward the diaphragm, 
the patient may complain of referred 
phrenic nerve pain, spontaneously. Other- 


Clinically, one ma}' demonstrate, as Oeh- 
lecker*'* and Cope*® have shown, “that 
irritation of the anterior portion of the 
diaphragm causes pain in the correspond- 
ing clavicular or supraclavicular regions; 
irritation of the posterior diaphragm causes 
pain in the supraspinous fossa of the same 
side; irritation of the top of the phrenic 
dome causes pain in the corresponding 
acromic-clavicular regions; and, finally, 
pain felt over both shoulders indicates a 
median diaphragmatic irritation.”*® At this 
time, hepatic dulness is also noted by 
percussion. After several minutes, the 
table’s tilt is reversed and the head is 
elevated about twenty-five degrees (posi- 
tion 2). A small sandbag is placed beneath 
the right scapular angle. In this position, 
the gas lies anterior to the liver. One is able 
to note more easily obliteration of hepatic 
dulness because the space anterior to the 
right lobe of the liver presents the highest 
portion of the peritoneal cavity, and the 
gas collects there. For radiography, the 
head is elevated further so that the highest 
peritoneal pocket lies above the liver 
(radiologic position). 

We have recently seen a case with 
abdominal pain of sudden onset, no rigid- 
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ity, and otherwise negative except for left 
supraspinous fossa pain. Laparotomy re- 
vealed a posterior gastric ulcer perforation. 
We have also been able to percuss obliter- 
ated hepatic dulness recently' in six cases in 
which pneumoperitoneum was not detected 
by roentgenogram simply because the 
technician failed to have the patient suffi- 
ciently upright. It is, therefore, important 
to observe that in the clinical demonstra- 
tion of pneumoperitoneum the elevation of 
the head should be twenty-five degrees 
whereas in its roentgenologic demonstra- 
tion the elevation of the head should be as 
close to ninety degrees as possible. 

It ma}'^ be advantageous to operate with 
the patient in the head elevated position 
inasmuch as the perforation usually can be 
more easily approached. Further, concen- 
tration of suction in the pelvis permits a 
more complete removal of the free fluid 
which has gravitated there. A definite effort 
should be made to get as much of the 
gastrointestinal contents as possible out of 
the peritoneal cavitj^ at the conclusion of 
the operation. 

SUMMARY 

The value of shoulder pain and its exact 
localization as well as the obliteration of he- 
patic dulness in the diagnosis of perforated 
peptic ulcer is discussed. The need for 
specific interrogation concerning the former 
is stressed. The use of Trendelenburg and 
reverseTrendelenburg positions in thedem- 
onstration of these two signs is presented. 

REFERENCES 

I. Weinberger, M. Weitere Beitrage zur Radio- 
graphic der Brustorgane. Med. Klin., 4: 584, 
1908. 


2. Popper, H. Die Diagnose der Darmperforation mit 

Hilfe der Roentgendurchleuchtung. Deutsche med. 
Wcbnscbr., 41: 1034, 1915. 

3. WtEiAND, E. Ein. roentgenologisches Phaenomen 

bei perforiertem iMagengeschwiir. Muncben. med. 
Wcbnscbr., 62: 537, 1915. 

4. Vaughan, R. T. and Brams, W. A. Roentgen-raj' 

in diagnosis of perforated peptic ulcer. J. A. 
M. A., 85; 1876, 1925. 

5. Vaughan, R. T. and Singer, H. A. The value of 

radiology in the diagnosis of perforated peptic 
ulcer. Surg., Cynec. Cs" Obst., 49: 593, 1929. 

6. Odom, C. and Debakey, M. Acute perforated 

gastric and duodenal ulcer. New Orleans M. 

S. J., 92: 359, 1940, 

7. JuDiNE, S. Etude sur les ulceres gastriques et 

duodenaux perfores. J. internal, de cbir., 4; 219, 
1939 - 

8. PizzAGAELi, A. and Sostegni, A. Prima serie di too 

interventi per ulcera gastroduodenale perforata. 
Alii e mem. d. Soc. lamharda di cbir., 2; 228, 1934- 

9. Johnson, S. E. The frequencj' of air under the 

diaphragm in perforated gastric and duodenal 
ulcer. J. A. M. A., 108: 295, 1937. 

10. Koehl, H. Die Bewertung der Rontgenunter- 
suchung beim Magengeschwursdurchbruch. Zen- 
tralbl.J. Cbir., 60: 1518, 1933. 
u. Kudlek, F. Zur rontgenologischen Diagnose des 
Ulcus ventriculi perforatum. Bontgenpraxis, i: 
903, 1929. 

12. Debakey, jM. Acute perforated gastroduodenal 

perforation. Surgety, 8: 852 and 1028, 1940. ^ 

13. Cope, Z. Clinical Researches in Acute Abdominal 

Diseases. 2nd ed. pp. 75-104. New York, 1927- 
Oxford Univ. Press. 

14. Oehlecker, F. Zur Diagnose des perforierten 

Duodenal- und Magenulcus. Arch. /. klin. Cbir., 
127: 344, 1923. 

15. White, W. C. and Patterson, H. A. Late results 

of simple suture of acute perforation of duodenal 
ulcer. Ann. Surg., 94: 242, 1931. 

16. Kellogg, E. L. The Duodenum. New York, 1933- 

Paul B. Hoeber, Inc. 

17. SouPAULT, R. Du signe de la sonorite prehepatique 

dans les perforations d’ulceres gastro-duodenaux 
en peritoine libre. Presse m^d., 38: I 3 t> 193 ®- 

18. Chabrut, R. Sur 25 perforations d’ulceres gastr^ 

duodenaux en peritoine libre. J. de cbir., 38: 658, 
* 931 - 

19. Field, M. T. Gastro-duodenal perforation: a neu 

diagnostic sign. Boston M. & S. J., 178: 220, ipio- 

20. Bower, J. O. A new physical sign useful in the 

early diagnosis of perforated duodenal ulcer. Am. 
J. Surg., 48; 436, 1940. 





THEORY AND THERAPY OF SHOCK* 

EXCESSIVE FLUID ADMINISTRATION 
Frederick M. Allen, m.d. 

Department of Physiology and Biochemistry, New York Medical College 
NEW YORK, NEW YORK 


E xperiments in the preceding pa- 
per showed that by refrigeration of 
the tissues from which shock orisfi- 

O 

nated, dogs gained a respite of time and 
strength to profit by administration of 
fluids in the stomach or under the skin. 
This carried an obvious suggestion to give 
the fluid intravenously, to equalize the 
absorption with nonrefrigerated dogs and 
also to increase the quantities. This was 
also logical because of the existing status of 
clinical treatment. Oxygen therapy has 
failed to overcome the anoxia. Changes of 
bodily position are worthless in shocked 
animals; and while there may be some 
benefit for cardiac or vasomotor collapse in 
patients, authorities have pointed out that 
the traditional head-down position is irra- 
tional for the capillary stasis of shock and 
probably lacks even emergency value. 
Adrenal extract is either discredited or at 
least not demonstrated to the satisfaction 
of many competent judges. The one uni- 
versally accepted effective treatment of 
shock is the intravenous injection of fluids, 
especially blood plasma or its substitutes. 
Nobody claims that the severest shock is 
curable bv anv method. Also, severitv is 
not governed merely by the original cause, 
but excessively long continuance of shock 
creates the most dangerous state. The 
irreversibility of very advanced shock is 
undisputed. Any therapeutic advance re- 
quires an attack on this problem of 
irreversibility. The existing information on 
it must, therefore, be examined. The survey 
can be brief and general, because of the 
detailed references supplied in the excellent 
reviews of Blalock and especially Harkins 
and Moon. 


In beginning, the remarks concerning 
anesthesia in the preceding paper need to 
be amplified. The sensitization to histamine 
produced by anesthetics has been noted by 
the Mjdon-Winternitz group and earlier 
writers. The barbiturates in particular can 
cause low blood pressure, anoxia, reduced 
volume flow and increased concentration of 
the blood. These effects deceptively imitate 
and maj' to some extent be identical with 
shock, but there is also a fatal action of 
entirely different character. Moon has 
emphasized this complication and has used 
it to attack a considerable part of Blalock’s 
experiments. He also quotes Mann and 
others to the effect that many investigators 
have been studying deep narcosis instead of 
shock. Recently Muirhead, Ashworth and 
Hill have correctly described the effect of 
nembutal, which may be responsible for 
apparent failures of plasma treatment in 
shock. 

Anybody can easily confirm this result 
as follows: The proper intraperitoneal dose 
of nembutal in shock is about one-third to 
one-eighth of the normal average, depend- 
ing upon the degree of shock. This frac- 
tional dose produces in the shocked animal 
the same degree of unconsciousness which 
is produced by a full dose in a normal 
animal, namely surgical anesthesia with 
retention of the conjunctival reflex. These 
minimal doses suffice for all needs and are 
permissible because they do not spoil any 
experiments; in particular, dogs receiving 
any effective treatment for the shock wake 
up quickly. A full normal dose in the 
shocked animal is fatal, as can be proved 
bj' tests in prolonged shock, and b}" the 
failure of every kind of treatment to save 
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life. Remarks of authors such as Mahoney, 
that “the pulse, blood pressure and respira- 
tions remained well within normal limits 
when no shocking procedure was carried 
out,” are meaningless. The essential fact is 
that when shock is induced rapidly, so that 
it reaches a severe stage during the maxi- 
mum effectiveness of the anesthetic, the 
narcosis deepens as the shock deepens and 
the combination is hopeless. 

The reason for insistence on this small 
technical point is that it means nothing less 
than the discarding of a large part of the 
literature of shock. For example, Wiggers 
stresses the irreversibility of shock, and 
also properly insists on technical precision 
and the training of his students in anes- 
thesia. But this is the very point in which 
his large data collide with a small fact. The 
customary method was described by Wig- 
gers and Werle; “As in previous ex- 
periments, dogs under morphine sodium 
barbital anesthesia were bled until a period 
of marked hypotension was maintained for 
30 minutes to 2 hours. At the end of such a 
period, the withdrawn blood was reinfused 
and the course of djmamic events followed 
for 4 to 5 hours, unless death occurred 
earlier.” This appears to be a formula for 
narcotic poisoning. Unless the small fatal 
error of anesthesia can be disproved, the 
entire work of Wiggers on shock must be 
rejected. Shock is according to generally 
accepted definition a capillary process, and 
Wiggers’ introduction of a primary cardiac 
or possibly vasomotor factor in the fatal 
outcome is not admissible unless it is 
demonstrated in pure shock. The point of 
main interest in the present connection is 
that Wiggers has no evidence of the irre- 
versibility of shock. 

Simple saline solutions were the first to 
be used with therapeutic effect, beginning 
with the famous O’Shaughnessy-Latta chol- 
era treatment in 183 1 . Pilcher and Sollman, 
in 19 14? showed that after prolonged hypo- 
tension from hemorrhage, the blood pres- 
sure of dogs could not be restored or their 
lives saved by restoration of the blood 
volume with salt solution or the original 


blood. Smith and Mendel, in 1920, proved 
that saline injected in rabbits in amounts 
equal to the calculated blood volume 
mostlji^ passed out of the circulation during 
the injection or within five minutes after- 
ward. Lumiere, in 1924, recommended large 
saline infusions for anaphylactic shock, but 
preferred an addition of 3 per cent gum 
arabic. Underhill gained credit for his 
introduction in 1927 of large volumes of 
salt solution in the treatment of burns. 
MacFee and Baldridge, in 1934, empha- 
sized the dehydration factor in shock and 
the value of large saline infusions, their 
extreme example being a patient who 
received 4,000 cc. in two hours. Recently, 
however, Rhoads et al. reported a case of 
burn in which 5,000 cc. of saline was given 
in nine hours and the hematocrit reading 
nevertheless rose to 77 per cent. Also in 
1934 Atchley and Loeb, after a historical 
review of the O’Shaughnessy cholera treat- 
ment and the obstruction of progress by 
the medical centers of that time, listed 
various states of dehydration and shock 
treated with saline infusions, the highest 
dosage being 7,200 cc. in a case of rattle- 
snake bite, and concluded that the ideal 
treatment of shock is by transfusion; 
“when salt solution has failed, transfusion 
may' turn the tide.” The preferred position 
given to saline solution by Hoitink was due 
only' to primitive transfusion methods and 
the disadvantages of gum arabic. The 
experiments of Hepler and Simonds ac- 
corded with present-day views by' showing 
that saline infusions equal to the calculated 
blood volume kept the blood pressure of 
(etherized) shocked dogs elevated for only' 
one to three minutes after the stopping of 
the injections, and that harm was done by 
increasing tissue edema and loss of protein 
from the blood. Most recently', Abbott and 
Mellors have emphasized the impoverish- 
ment of plasma proteins in dehydrated 
malnourished patients, rendering them 
susceptible to edema with the consequence 
that infusions of 2,500 to 7,000 of physio- 
logical saline create danger of pulmonary 
edema, atelectasis and bronchopneumonia. 
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The saline injections in the literature of 
shock have usually ranged from small 
amounts up to the estimated blood volume 
as a maximum. Davis’s experiments were 
exceptional, in that he studied the metab- 
olism after shock was produced by hemor- 
rhage, limb trauma, portal vein ligation or 
histamine injections in dogs of lo to 20 kg. 
weight, which then received 0.9 per cent 
sodium chloride solution into the femoral 
vein at the rate of 16 cc. per minute until 
3,000 cc. had been given. This admirably 
comprehensive plan showed an abnormal 
metabolic response to fluid in shock. In 
normal dogs, a maximum increase of 
metabolic rate by 25 to 50 per cent was 
reached after injections of 1,400 to 2,400 cc. 
and then remained at a plateau. Fluid to 
the e.xtent of 25 per cent of the body weight 
could be injected without deleterious re- 
sult. In traumatic shock, the maximum 
metabolic increase was reached after infu- 
sion of 700 to 1,200 cc., and there was a 
progressive decline with further injection. 
The tolerance for fluids was diminished ; the 
ano.xemia of shock was intensified, through 
impairment of both transportation and 
utilization of oxygen, with quantities of 
fluid which would not affect a normal ani- 
mal. The result of the experiments in 
general was that the saline infusions caused 
increased leakage of plasma proteins and 
hastened death. The dogs were under 
sodium barbital anesthesia, and the de- 
scription of anoxemia, urinary suppression 
and early death corresponds to my own 
experience with narcotic poisoning in 
shock. 

The failure or harm of saline and the 
superiority of plasma, serum or substitutes 
for maintaining blood volume and composi- 
tion are affirmed without exception bj- 
investigators of all possible states of 
hemorrhage and shock, experimentally and 
clinically. Besides the older citations given 
by the reviewers, a partial list of the recent 
supporters of this view comprises the 
J. G. Allen-Dragstedt group. Buttle et al., 
Dunph}' and Gibson, Freeman, Gutman 
et ah, Harkins and McClure, Helfrich 


et ah, Konrich, Mahoney et ah, Muirhead 
et ah, Weil and Meakins, and White et al. 
The general tendency is to emphasize the 
large quantities of fluid and plasm protein 
lost in shock, and to report better results 
with larger and larger infusions of plain, 
diluted or concentrated plasma or serum or 
substitutes. Nobody denies that a certain 
degree or stage of shock is irreversible and 
irremediable by any of these measures. 
Blalock took pains to prove that blood 
transfusions fail to save unanesthetized 
dogs in the late stage of hemorrhagic shock, 
and the experimental and clinical obseri’a- 
tions with plasma lead to the same conclu- 
sion for advanced shock of every origin. 

M}' experiments published in 1939 agreed 
with Blalock and others in showing that 
blood transfusions in severely shocked rats 
resulted in overstuffing the blood vessels 
with blood of progressively increasing 
corpuscle content, and that life was pro- 
longed but not saved. In other experi- 
ments, successive injections of plasma were 
given in such a manner that the corpuscle 
counts were kept approximately normal or 
actually reduced from beginning to end. 
Hemoconcentration in the ordinary sense 
was thus prevented, and the blood volume 
was evidently not diminished because in 
the later stages the vessels were visibly dis- 
tended and plethoric. Life was preserved 
longer than with whole blood, but was not 
saved. These experiments still appear to be 
the most decisive on record with regard to 
the limitations of plasma treatment. They 
might be interpreted in favor of the toxic 
theory of shock. On the other hand, the 
fact that blood or plasma from rats dead in 
shock was practically as beneficial as nor- 
mal blood or plasma for the temporary 
revival of shocked rats showed at least that 
no high concentration of toxin could be 
circulating. Saline infusions succeeded in 
severe shock where the plasma failed. But 
(owing perhaps to deficient constitutional 
strength of rats or to the unavoidable 
anesthesia) the se'i'erest degrees of shock 
proved fatal in spite of any treatment. 



82 


American Journal of Surgery 


Allen — Shock 


JULV, 1943 


Although Moon furnished the best phras- 
ing of the idea that “the wheal is shock in 
miniature,” he did not draw the therapeutic 
inference which seemed to me logical. Is it 
rational to try to prevent formation of the 
wheal? Since shock is by definition a fluid 
shift, and the injured tissues evidently 
somehow need fluid to form the “wheal,” 
why not help them to form it bj’^ supplying 
a fluid that will pass readily through the 
capillary walls? As mentioned in the 
preceding paper, the conceptions of ph3'si- 
cochemical equilibrium, capillarj"^ perme- 
ability and tissue need or avidity are 
doubtless more or less s3mon3TOOus, and 
abnormal permeabilit3'- can presumabl3’^ be 
compensated b3'^ a change in fluid composi- 
tion. But the different phrases create differ- 
ent superficial impressions, since we can 
expect a tissue need for fluid to become 
satisfied after sufficient fluid is provided, 
but the believers in abnormal permeabilit3' 
have inferred that the capillaries would 
continue to pour out water, salts and 
protein until the organism was drowned. 
Accordingl3% ever since the first introduc- 
tion of the colloid concept and gum arabic, 
physicians and experimenters have unani- 
mously concentrated on treating the blood 
instead of the patient. The real task is to 
cure shock which cannot be cured by blood 
or plasma. If this can be accomplished, the 
correction of an3'^ deficiency of the blood in 
cells or protein is a secondar3- problem. 
According to this concept, when a therapist 
makes the stereot3'ped complaint. “I have 
given large saline infusions and the3'^ do not 
prevent hemoconcentration and onl3'^ carr3'^ 
protein with them out of the vessels,” the 
proper answer is, “ Excellent. Now continue 
to give more saline until the tissue demands 
are satisfied so that fluid remains in the 
vessels and hemoconcentration is abol- 
ished.” The precise question to be answered 
experimentall3" therefore is: Can salt solu- 
tion establish a lasting equilibrium between 
the intravascular fluid and the extravascu- 
lar fluid of the “wheal,” or will plasma 
depletion and edema formation continue 
to an unlimited and fatal degree? The main 


point in my rat experiments was that 
within wide degrees of shock the former 
result is attainable. 

EXPERIMENTS WITH EXCESSIVE FLUIDS 

In the first type of experiments to be 
illustrated, dogs in the extreme stages of 
fatal shock produced b3’^ leg ligation were 
given either continuous ph3fsiological saline 
infusions b3f cannula or else repeated large 
injections (with a 50 or 100 cc. Luer S3Tinge 
and an 18 gauge needle), the latter being 
usuall3' preferred. One jugular vein had 
previousl3' been exposed under the light 
anesthesia previousl3f described, and b3’ the 
time the injections were begun the weak- 
ness and apath3'^ had reached a point which 
precluded an3'^ struggle. In this first type, 
the total volume of injections was inten- 
tionaIl3f excessive, to ascertain the disposal 
of the fluid and its effects. 

Dog 267 (Table i) was shocked 83' six and 
one-half-hour ligation of both hind legs, and 
three and three-quarter hours later was near 
death, with reduced rectal temperature and 
high red cell count. The blood was extremelj* 
dark, as seen in the poorl}’- filled jugular vein 
and the scant}' sample obtained from the ear. 
The dog might have died within a few minutes 
and certainl}' could not have lived an hour. 
A quick emergenc}' injection of 200 cc. saline 
was considered necessar}', and was followed 
with a slower continuous drip. Weakness, or 
pulmonar}' rattles heard with or without a 
stethoscope, were a signal for slower infusion. 
Within twelve hours the dog thus received 
saline intravenousl}"^ to the extent of about 
two-thirds of his bod}' weight, and the net 
result of injection, water drinking and profuse 
diuresis was a gain of about one-third of the 
original body weight. There was a general 
swelling of the body, such as Cutting and 
associates have described, trivial amounts 01 
fluid in the serous cavities, and perceptible 
edema of the face and eyes, but the principal 
feature was the tremendous edema in the 
hind legs and spreading from them up to the 
thorax. Therapeutically, the dog which 'yas 
near death from shock was enabled to hve 
twenty-one and one-half hours. 

Dog 360 (Summary of record). This was a 
female pup not quite grown. It weighed 8 kg. 
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Nembutal (180 mg.) -was given at the beginning 
and no further anesthetic administered. Tour- 
niquets ^Yere placed on both hind legs at 1:15 
.\.M. and removed at 10:15 a.m. (nine hours). 
The animal was conscious and apparently 
comfortable. By noon the red cell count had 


injection the dog sat up and behaved almost 
normally, but at 12:35 p-M- h lay flat again. 
The animal drank 300 cc. of water. 1:35-1:55 
P.M., injected 1200 cc. saline. Urine: 350 cc. 
at 1:20 P.M., 450 cc. at 2 P.M., and 210 cc. at 
3 P.M., with the usual 1012 specific gravity. 


TABLE I 

DOG 267 


Day of 
Experi- 
ment 

Hour 

Saline 

Cc. 

Urine 

Cc. 

Red 

Cells, 

Millions 

Incidental Notes 

, 

7:45 a.m. 



5-7 

Nembutal 180 mg. Weight 15 lb. (6.8 kg.). 


8:15 A.M. 


. . . 

... 

Hind legs ligated. 


1 1 :3o A.M. 




Nembutal 60 mg. 


2:45 P-M- 

3 P.M. 



8.0 

Tourniquets removed (6J-2 hr.). 


6:30 P.M. 



9-4 

Nearly dying. Blood dark. Temp. 94 °f. 


6:35 P.M. 

6:45 P-v- 

200 



Rapid injection, followed by slower continuous 
drip. 

Awake, crying. Blood pressure unobtainable. 
Nembutal 60 mg. 


8 P.M. 



8.5 

Ear blood still dark, scantv. 


9:30 P.M. 


340 


Slight diarrhea. 


10:15 P.M. 


300 

6.9 

Lightly asleep, strong. 


1 1 :3o P.M. 


500 

5-7 

Moderate diarrhea. Temp. 

2 

12:30 A.M. 



270 


Weaker. Slight rattle in breathing. Infusion made 
slower. 


1 :3o P.M. 


!20 

5-5 

Awake. Sits up. Drinks 200 cc. water, later 220 cc. 
more. 


3 P•^'• 


430 

3-5 

Stronger. Good respiration, 24 per min. Temp. 
99 ®F. Blood brighter and more abundant. 


4:30 

5:30 P.M. 


320 

4.2 

Stronger, requires tying. Drank 200 cc. tvater. 
Brachial pressure 136/74 (auscultation). 


6:30 P.M. 

4500 CC. 
total 

300 


Einished injection. Weight 2o)'';> lb. (9.3 kg.). 
Able to walk. 


I I P.M. 



3-4 

Alert but weaker. Ear blood red, profuse. 


4 P.M. 

i 


2. I 

Edema of face and body. Too weak to stand. 
Temp. 87 °f. 


Totals up to 6:30 A.M., 4500 cc. saline injected, 620 cc. water drunk, 2580 cc. urine. Lacrimation; bulging 
eyeballs. 

In e.\treme weakness at 4 P.M., given transfusion of 200 cc. normal blood without anticoagulant, without 
benefit. Death. Immediate autopsy. 

Congestion and edema of lungs. Usual gross findings with edema. Spleen normal size but verj' dark. Micro- 
scopic: “Lungs, frank consolidation by a fibrinopurulent e.\udate within bronchi and alveoli; there are a few 
isolated areas of hemorrhage. Spleen, extremelj- engorged pulp, normal follicles. Liver, kidney, adrenal normal.”* 

O.xalated samples were taken from blood of distended heart and from copious edema fluid of hind legs. Total 
protein 3.6 per cent in blood and 1.4 per cent in edema. 

* All microscopic reports on tissues were by Dr. James R. Lisa, as mentioned later. 


risen from the original 5.3 to 8.3 millions. The 
dog was conscious, not dying, but limp and 
inert in any position and entirely heedless 
during exposure of the right jugular vein. 
Between 12:05 12:20 p.m., 1,200 cc. 

saline were injected in vein. At the end of the 


Red cells (millions): 3.8 at i p.m., 4.2 at 2:45 
p.m. Rectal temperature 97°f.; there were 
coarse rales in the chest. Increasing weakness 
and convulsive twitching took place and death 
occurred at 3:30 p.m. Immediate autopsy 
showed the stomach to be very full of water. 
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the usual general wetness, congestion and 
edema of lungs and huge thigh edema. Exam- 
ined microscopically, the adrenals and the 
grossly edematous pancreas \vere normal. 

Here the circulation was overloaded with two 
sudden injections, each considerably larger 


dose of nembutal. With the onset of shock after 
removal of the tourniquets, all the nembutal 
seemed to have a cumulative effect, resulting 
in dangerous unconsciousness with absent con- 
junctival reflex and very low temperature. 
There were no observations on blood pressure. 


TABLE II 

DOG 361. AVEIGHT 5.5 KG. 


Day of 
Experi- 
ment 

Hour 

Saline 

Cc. 

Urine 

Cc. 

Red 

Cells, 

Millions 

! 

Incidental Notes 

I 

9 A.M. 




Nembutal 150 mg. 


9:15 A.M. 



5-3 

Both hind legs ligated. Water 100 cc. by stomach 






tube. 


9:30 A.M. 




Nembutal 60 mg. 


2 P.M. 



5-4 

Nembutal 60 mg. 


2:1$ P.M. 




Tourniquets removed (5 hr.). Unconscious. 


2:20 to 2:35 P.M. 

1000 





2:50 P.M. 




Deeply unconscious.* No conjunctival relle.v. 






Slight diarrhea; very few cc. urine. Stomach tube 






yields 200 cc. clear fluid, neutral, Nad = 




j 


0.676%. 


3:15 P.M. 


100 

4-1 

Ear blood bright red, profuse. Conjunctival 






refle.x returning. Stomach empt3^ 


6 P.M. 


125 

7-0 

Still unconscious; good eye reflex. Temp. 93°F. in 






very warm room. 


6:30 to 6:40 P.M. 

500 



W^akes briefly. Temp. 94 °f. Stomach empt3'. 


7:30 P.M. 


250 

4.2 

Thirst3’; not 3'et able to drink. 


8:30 P.M. 


200 


Water 100 cc. by stomach tube. 


9 to 9:15 P.M. 

500 





9:30 P.M. 




Drinks loo cc. water. Curls up in normal position 






to sleep. 


10:30 P.M. 


Lost 

4.8 

Temp. 96 °f. Responds to petting. Drinks too cc. 






water. 

2 

1 :30 A.M. 

500 

Lost 

5- 1 

Responsive. Drinks 100 cc. water. 


5 A.M. 


Lost 

4-2 

Ear blood copious, thin, bright. 


8 A.M. 


Lost 

4.4 

Stronger. Temp. 98 °f. 


1 1 A.M. 


Lost 

4-7 

y'eakening. Apathetic. 


2 P.M. 




Found dead. 


Autopsy. Heart nearly empty. Lungs normal. 50 cc. clear fluid in peritoneum, none in thorax. Spleen normal 
size but very dark mottled. Usual general wetness. Huge edema of hind legs. Microscopic. Lung, pancreas, liver 
normal. “Spleen: the pulp is deeply engorged but no other changes are eHdent. Kidnej” most of the tubules contain 
an amorphous granular detritus. Adrenal: the cjtoplasm of the reticular cells is foamy and pigment appears verj' 
scanty. The glomerular and fascicular zones appear normal. The medulla is normal." 


than the estimated blood volume. The effect 
was necessarily injurious, but instead of a 
quick fatality the dog lived twenty-nine hours, 
i.e., several times as long as it could have lived 
untreated with the severe shock of a nine-hour 
ligation. 

Dog 361 (Table ii) first illustrates the danger 
from even a slight narcotic poisoning. Shortly 
before removal of the tourniquets the dog was 
crying, and was put to sleep with a fractional 


but the oliguria may have been connected with 
h3’potension. Diuresis increased as the narcosis 
passed off. 

The fluid intake of 2,500 cc. saline and 500 cc. 
water amounted to more than one-half of the 
bodj’- weight. This treatment was started earlj", 
so that all important hemoconcentration was 
prevented and the blood was almost continu- 
ousl3'’ dilute, as indicated 83'- the slightK" sub- 
normal red cell counts. The sundval for nearb' 
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twenty-four hours after removal of the tourni- 
quets is a multiple of what is possible after a 
five-hour ligation without treatment. The ab- 
sence of pulmonary edema is noteworthy. 

Dog 353 (Table in). As compared with dog 
361 (Table ii) this was a smaller saline injection 


Dog 354 (Table iv), in the act of dying from 
shock, was restored by the saline infusion. Life 
was prolonged to the fifth da\-, and the vessels 
were filled with an apparently increased volume 
of dilute blood tliroughout this time. It was 
rather surprising that on the third day, with 


TABLE III 

DOG 253. WEIGHT 7 KG. 


Day of 
Experi- 
ment 

Hour 

Saline 

Cc. 

Urine 

Cc. 

i 

Red 

Cells, 

Millions 

i 

Incidental Notes 

I 

10 P,M, 

... 

1 

5-7 

i 

Morphine 15 mg. subciit. Nembutal 180 mg. 
intraper. 


10:15 



i 

Both liind legs ligated. 

2, 

1 

I :oo A.M. 

I 

1 



Nembutal 60 mg. 


7:15 .X.M. 

... 1 


6.4 

Tourniquets removed (9 hr.). Awake, comfortable. 

\ 

8:30 A.M. 

... j 


8.1 

Lethargic; heedless of dissection of jugular. 
Blood dark. No immediate danger. 


8:35 to 8:50 P.M. 

900 

... 

... 

Sits up nearly normallv. 


0:30 P.M. 

1 

... 

5-5 

Slight diarrhea. Ear blood profuse, bright red. 


10:30 P.M. 



4.6 

Stronger, more active. Heart 250. Drinks 150 cc. 
M'ater; vomits. 


1 1 -.30 to 1 1 -.40 P.M. 

6qo 

I/O 

, 4-9 

Stronger. Heart 190. Drinks 500 cc. water; vomits. 


1 :30 P.M. 

1 


1 4.7 

! 

Stronger. Heart 156. Drinks 550 cc. water in 
installments; retains it. 


4:00 P.M. 1 


360 

4-3 

Drinks 400 cc. water. 


6:00 P.M. 


280 

3-9 

] 

Walks well except for paralysis and huge edema 
of hind legs. 


9:00 P.M. 


310 ’ 

41 ^ 

Caged for night, in apparently good condition. 

3 

8:00 P.M. 


Lost 

4.2 

Weak, but alert and responsive. Slight diarrhea. 


4:00 P.M. 

! 

Lost 

4-4 

Same. Ear blood less bright and copious. 

4 

10:00 A.M. 

f : 

1 ... 

1 

i ! 

j Lost j 

mm 

Extreme collapse. Died under obser\'ation. 


Antops\-. He.'irt contracted and nearly empty. Dark blood clots quickly and firmly. Dark red engorgement 
and large edema of hind legs; blood-tinged edema over abdomen. Kidneys wet; other organs normal; no edema of 
lungs or pancreas; no fluid in peritoneum. No microscopic examination. 


in a larger dog with more severe shock. The 
shock from a nine-hour ligation is rapidly fatal, 
but treatment was begun early before the con- 
dition was critical. The saline seemed mostly 
to be bound b}' the tissues, for free diuresis did 
not begin e.\cept with the drinking of 950 cc. of 
water. After the first saline injection, hemo- 
concentration was effectually prevented. As in 
the other experiments, here also the fluid did 
not continue to pour out of the vessels. The 
dog lived over fifty hours after removal of the 
tourniquet. The notable features are the ex- 
tremely long surx'ival with this very severe 
form of shock, and the dilution of the blood as 
indicated by subnormal red cell counts to the 
end. 


marked hydremia present, the strength was 
distinctly improved by another infusion of 
1,000 cc. 

Distemper was prexalent in the laboratory. 
In the terminal stage the dog exliibited fever, 
pus in eyes and nose, diarrhea and typical rash 
on abdomen and groins. The pneumonia found 
at autopsy was of a degree which often causes 
death in normal dogs. This dog survived the 
ordinary period of shock, and apparently' might 
hax'e recovered completely^ except for dis- 
temper. Obviously the shock and the infu- 
sion may have increased susceptibility to the 
infection. 

In order to learn what part of the results 
were due to shock, it was evidently^ desirable to 
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TABLE IV 

DOG 354. WEIGHT 8 KG. 


Day of 
Experi- 
ment 

Hour 

Saline 

Cc. 

Urine 

Cc. 

Red 

Cells, 

Millions 

Incidental Notes 

I 

8:30 A.M. 



4.6 

Morphine 15 mg. subcut. Nembutal 180 mg. 
intraper. 


8:50 A.M. 




Both hind legs ligated. Water 200 cc. by stomach 
tube. 


I I A.M. 



- . . 

Nembutal 60 mg. 


1 1 :3o A.M. 



. . . 

Nembutal 60 mg. 


2:50 P.M. 



4-7 

Tourniquets removed (6 hr.). 


5:20 P.M. 



9.0 

Extremely dark scanty blood. 


5:50 P.M. 



9.6 

Complete apnea. Heart nearlj' failed. 


5:50 to 6:05 P.M. 

1000 



Heart and respiration restored. Unconscious; good 
conjunctival reflex. 


6:30 P.M. 


140 

4-7 

Slight diarrhea. Ear blood bright red, profuse. 


7:15 P.M. 


130 

8-3 

Jugular again poorly filled. 


7:20 to 7:35 P.M. 

1000 



Stronger. Slight diarrhea. 


8 P.M. 



6.5 

Notices surroundings. 


9 P.M. 


600 

5-8 

Conscious, but too weak to move. 


9:30 to 9:45 P.M. 

1000 



Begins to move. No rales in chest. 


10:30 


620 

3-5 

Stronger. Slight diarrhea. 

2 

2 A.M. 


Abundant 

lost 

4-6 

Profuse bright thin ear blood. In cage. 


4:30 P.M. 


Lost 

5-1 

Stronger. Drinks 300 cc. water. 


8:30 P.M. 


Lost 

5-7 

Drinks 240 cc. water. Behaves normally except for 
swollen paraij'zed legs. 


5 P.M. 


Lost 

4-9 

Weaker. Drinks unmeasured water. 

3 

I I A.M. 


Lost 

3.6 

Very weak. Barely sits up. Temp. io 3 °f. Labored 
respiration. 


12 to 12:15 P.M. 

1000 

250 


Slightly stronger after infusion. 


1 :30 P.M. 


Lost 

3 5 

Stronger. Retains zoo cc. milk by stomach tube. 


5 P.M. 


Lost 

3 5 

Ear blood profuse, thin, bright red. Edema from 
huge thighs over entire flanks and abdomen. 

4 

9 A.M. 


Lost 

3-3 

Depressed and weak. Edema diminishing. Ear 
blood still profuse bright red. Milk 200 cc. by 
tube. 


8 P.M. 


None 

3-2 

Milk 100 cc. by tube. Vomited. Temp. io3.6°f. 

5 

8 A.M. 


120 


Spec. grav. of urine 1020. Milk 200 cc. b}’ tube. 
Weak. Temp. 99 °f. 


6 P.M. 




30 

Has had small convulsive movements. When 
lifted, went into convulsion and died. 


Autopsy'. Heart and great vessels full of thin-appearing blood. Lungs slightly congested; left Jower lobe 
intensely hepatized. Abdominal organs ncg. Bone marrow pale. Edema of hind quarters much diminished but still 
large. Thigh muscles very dark, apparently from old blood pigment. 

.Microscopic: Lung (right); several foci in which alveoli are small and filled with edema fluid and a few red 
corpu^Ics. Most of the bronchi contain fresh hemorrhage and a small amount of edema fluid. Kidney; amorphous 
material in lumen of convoluted tubules; otherwise normal. Spleen; architecture preserved; prominent feature is 
lack of blood and moderately dilated capillary sinuses. Liver normal. Adrenal; medulla normal. Fascicular zone 
^Jppriscs most of cortex. Glomerular zone narrow, cells clear. Reticular cells, foamy, have little or no pigment. 
Thigh muscle; acute degeneration in fibers; marked edema in interstitial tissue; endothelial proliferation with a few 
monocytes and lymphocytes. An occasional artcr>' has a hyalin thrombus. 
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carry out a similar procedure on normal dogs, and associates, which were killed acutely by 
This plan ditlers from all previous undertakings about 700 cc. of i per cent sodium chloride 
by Cutting and others, in that it seeks to avoid solution per kg., infused at the rate of 5 cc. 
overwhelming the animals by a rapid overdose, per kg. per minute, with a retention of 550 cc. 
and tries to allow maximum time for adjust- per kg. The figures for the dog do not represent 

TABLE V 

DOG 373 


Day of 
Experi- 
■ ment 

Mour 

Saline 

Cc. 

IJ- 

Unne 

Cc. 

Red 

Cells, 

Millions 

Incidental Notes 


3:00 P.M. 



5.6 

Weight 1 1 }i lb. (5.2 kg.). Morphine 20 mg. subcut. 

! 




Nembutal 90 mg. intraper. 

I 4:00 P.M. 



. . 

Saline infusion begun through cannula in right 

! 




jugular. 


5:0a P.M. 

500* 





5:30 P.M. 


460 

. . . 

Nembutal 60 mg. Awake, strong. Heart 90, resp. 






20, temp. 97°F. 


6:30 P.M. 

500 




1 7:30 e-M- 

500 

620 

4*4 


; 8:30 P.M. 

500 


. 

Restless. Morphine S mg. subcut. 

j 9:15 P.M. 

500 

..f 


Mucous rales. Infusion slowed temporarily. 

j 10:15 P.M. ' 

500 

1040 

5-9 


1 1 1 :oo P.M. 

500 


. . . 

Rales and dyspnea increased. Heart weaker. 

1 11:45 

500 




2 

12:15 A.M. 


510 


Temp. pG'r. Resp. 20, pulling. Heart 140, too 

j 

1 




weak to count except by auscultation. No rales. 






Extreme weakness. Dribbling urine. Gray liquid 






diarrhea. Conjunctival reflex present; anal 






sphincter rela.xed. ^^’atery fluid drips from nose. 

1 




but stomach tube yields only 25 cc. thick mucus. 

j 

; 12:30 .VM. 

0 

0 

30 


Nearly d\-ing. General swelling of body. Abdomen 

1 

( 




distended and tender. Infusion ended. Body- 

i 

\ 




weight 15 lb. (6.9 kg.). 

I 1 :i 5 A.M. 



i 

6.S 

Edema of eyelids. 

1 2:10 A.M. 


140 


Heart and respiration feeble. 

j 3:00 .A.M. 




Death after gradual choking. 

1 

f 

Saline 

! Urine 



! 

1 

[ total 

1 total 



t 

! 

1 

i 4500 

j 2S60 cc. with 90 cc. watery feces. 


Autopsy. Heart distended. Lungs edematous. Peritoncuni distended with large ascites. Liver dark, not 
specially large, congested or wet. Spleen dark, not enlarged. Kidneys congested and wet. Adrenals normal. Pancreas 
not markedly edematous. Microscopic: Kidney normal. Liver; entire capillary- bed is extremely engorged. Adrenal; 
medulla normal. Cortical zone narrow, no definite pathology-. 

* The infusion w.as continuous. Each figure for saline is the quantity given in the period ending at that hour. 


ment by slow or spaced injections over several 
hours. 

Dog 373 (Table v) was a normal male which 
received approximately 900 cc. of 0.S5 per cent 
sodium cliloride solution per kg. during eight 
and one-half hours, and died two and one-half 
hours afterward. The longer time interval, 
therefore, did not give a very great advantage 
to this dog as compared with the cats of Cutting 


a minimum lethal dose, because it seemed evi- 
dent that if the infusion had been stopped 
earlier, death would still have occurred after a 
longer time. 

Some dilution of the blood occurred at first, 
as anticipated. The rising corpuscle counts to- 
ward the close are not understood. It may be 
argued that the large saline infusion caused 
shock by washing protein out of the circulation. 
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but the seemingl3'^ increased blood volume 
which distended the heart at autopsy is hard 
to reconcile with the corpuscle counts. Repe- 
tition would be necessarj'^ to exclude accidental 
local changes in the ear blood with the failing 
general circulation in this one animal. 

Dog 408, female, not quite growm, weighing 
12 pounds (5.45 kg.), was kept quiet but con- 
scious with verj"^ small sedative doses of nem- 
butal and morphine, and received 0.85 per cent 
sodium chloride solution intravenousl3^ as fol- 
lows: 10 A.M., 400 cc.; II A.M., 400 cc.; 12:15 
P.M., 400 cc.; 4:45 P.M., 500 cc.; 6 p.m., 500 cc. 
The urine totalled 870 cc. The bod^"^ weight was 
increased to pounds (6.48 kg.). Thebodj’- 
looked swollen, and the dog was groaning and 
d^^spneic because of a large tense ascites. Next 
daj'^ the dog acted well, the ascites was gone 
and the weight was 11 pounds (510 kg.). Red 
cell counts, in millions, v'ere: before the e.xperi- 
ment 4.9; 10:55 a.m., 4.6; 12:10 p.m., 5.4; 
4:15 P.M., 4.8; 8:30 P.M., 3.6; next daj’-, 5.1. 

Here the injection of 400 cc. saline per kg. 
during eight hours produced signs indicating 
a near approach to the limit of safety, which 
together ^\-ith a verj^ marked blood dilution 
lasted more than two and one-half hours after 
the final injection. Three differences from 
shocked animals were noticed, namelj’-, the 
earlier and more marked ascites, the more rapid 
restoration of a normal blood count, and the 
refusal to drink water at anj^ stage. ■ 

REMARKS 

In the absence of organic disease, the 
tolerance limit for phj'siological saline solu- 
tion is evidently high. Cutting and asso- 
ciates pointed out that a tolerated dosage 
of 500 cc. per kg. in cats would correspond 
to 35 liters for a 70-kg. man, infused as 
rapid 1 y as 350 cc. per minute. The tolerance 
for h\pertonic salt solution or for glucose 
solution is lower. Cutter recommended an 
actual infusion rate of 20 to 40 cc. per 
minute for patients in shock. Conservatism 
in clinical trials is suggested b}' the fact 
that human beings are more subject to 
edema than cats or dogs. 

To assess the influence of shock, a 
comparison may be made between the 
shocked dog 267 (Table i) and the normal 
dog 3-3 (Table v), which received the 


identical dose of 4,500 cc. of saline. The 
former dog being slightl}"^ larger, this infu- 
sion equalled about two-thirds of the body 
weight, while in the normal dog it was 
nearer to five-sixths of the body weight. 
But the drinking of 620 cc. of water b}'^ the 
shocked dog raised the total intake to about 
three-fourths of the bod}'^ weight. The net 
result was that the fluid retention was not 
far from one-third of the bod}^ weight in 
each animal. The infusion occupied twelve 
hours in the shocked dog and only eight 
and one-half hours in the normal dogj but 
as the shocked one was near death when 
the infusion started, the result is highly 
creditable to both its diuretic function and 
circulatory adaptation. 

The immediate therapeutic effects of 
large saline infusions in shock are spectacu- 
lar. Inasmuch as circumstances did not 
permit of setting up apparatus for the 
elaborate records which critics might de- 
mand, the plan was adopted of letting at 
least one animal in each class of e.xperi- 
ments reach the point of death. Death in 
shock always occurs b}' apnea, while the 
heart beats strongljf and then fades out. 
This fact seems to fit poorljf with Wiggers’ 
suggestion of a primarj’’ cardiac factor in 
the fatalit}’^, especiall}'' when allowance 
must be made for some impairment of heart 
function bj" ano.\'ia. The evidence of the 
degree of shock in these e.xperiments is 
furnished bj'^ the corpuscle counts, and by 
w'aiting until the breathing has stopped and 
sometimes until the heart action has almost 
ceased (Dog 354, Table iv). This test in any 
form of true shock (not acute hemorrhage) 
is believed to be not onlj”^ decisive proof of 
the final stage but also a more extreme 
standard than anj^ other investigator has 
ventured to set up for anj' form of therap\’. 
The uniform result is that the saline infu- 
sion restores life. As long as anj-^ effective 
flicker of heart action remains, the salt 
solution together with artificial respiration 
and some massage of the thorax is success- 
ful, without a failure or e.xception. 

As the infusion continues or the large 
injections are repeated, the shrunken blood 
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vessels become filled or distended to such a 
point that a nick in an ear vein may start a 
veritable hemorrhage. The correction of 
anoxemia can be affirmed positively even 
without oxygen analyses, because the dark 
purplish blood not only regains normal 
color but also goes on to a point at which 
the venous blood is almost as bright tinted 
as ordinary arterial blood. Hemoconcentra- 
tion is replaced by a dilution of the blood, 
in the sense of subnormal corpuscle content 
and also the reduction of plasma protein to 
be described later. 

Mention may be made here of a few 
incidental observations. One atypical dog 
gave a series of red cell counts only between 
6 and 7 millions when the clinical signs 
indicated a nearly terminal state, and then 
the injection of 250 cc. of saline suddenly 
raised the count to around 9 million, the 
evident interpretation being the opening of 
dammed-up capillaries to release packed 
corpuscles. In contrast to the reports of 
delayed clotting in shock, cursory examina- 
tions of blood from ear veins and autopsies 
of injected animals indicate an approxi- 
mately normal clotting time, though the 
coagulum in the dilute blood is scanty and 
pale. Consciousness returns more or less 
rapidly, as shown in the various protocols. 
Cutting and associates reported absence 
of any marked elevation of blood pressure 
in normal animals, and workers with 
smaller injections have obtained only 
slight or transitorv elevations in shock. In 
severe shock no sounds are audible with the 
auscultatory method, but scattered ob- 
servations show that the large infusions 
produce well sustained elevations to normal 
levels or above, and the sounds are clear 
and sharp. Sufficient evidence on this point 
seems to be furnished by the abundant 
diuresis which is the rule after the tissue 
needs are satisfied, if narcotic poisoning is 
absent. Isosthenuria is practically invari- 
able during the injections, the specific 
gravity being monotonously fixed at 1012- 
1014, though the retention of kidney 
function is indicated by lower figures some- 
times with copious water drinking or higher 
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figures near the beginning or after the end 
of the injections. 

As there are not the albumin, casts or 
renal disorders of nephritis or nephrosis, 
the condition is chiefly comparable with the 
hydremia and edema of avitaminosis and 
malnutrition. Somehow a new equilibrium 
becomes established lasting at least for a 
term of days. Blood volumes are among the 
many obvious and necessary studies which 
could not be made, but supervolemia is 
plainly suggested b}' the copious thin bleed- 
ings from the ear veins. Anemia is a prob- 
able concomitant because of the blood loss 
with some (and possibly to some degree 
with all) of the shock methods in this 
investigation. The regeneration of plasma 
proteins being reported as retarded in 
shock (Ebert et al.), the question is open 
how this process and also corpuscle forma- 
tion behave under the infusion treatment. 
The apparent!}- rapid recovery of the 
blood under the most successful treatment 
encourages the hope that neither the leg 
ligations nor the infusions have much 
anemic effect. This question might be 
studied further with shock produced by 
injection of a colloid such as dextrin which 
presumably does not destroy erythrocytes. 

Large scale injections of any markedly 
hypertonic salt solution are obviously a 
therapeutic impossibility, unless very copi- 
ous drinking is feasible. The surprising 
amount of water drinking shown in the 
tables might create the suspicion that all 
the saline injections were hypertonic, but 
the following incidental comparisons were 
made. The shocked animals were thirsty 
when injected with 0.9 per cent sodium 
chloride, 0.85 per cent sodium chloride. 
Ringer solution, or (to less degree) plasma. 
Normal dogs receiving similar saline in- 
jections refused water. One possible ex- 
planation is that traumatic exudation 
creates thirst, like a hemorrhage; the 
untreated animal is too apathetic and too 
limited in absorptive power to drink much, 
but after treatment the needed water can 
be taken. Beyond this, however, is the 
apparent fact that thirst is greatest with 
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the largest saline injections. Therefore, the 
solution being isotonic but not isoionic 
with the body fluids, shocked dogs seem to 
differ from normal dogs in having some 
unexplained need for water to adjust their 
ionic equilibrium. Hypotonic injections 
were not tried. Frequently, however, solu- 
tions were made up crudel}^ with one flat 
teaspoon of table salt to a pint of tap 
water, and notwithstanding the huge 
volumes the results were indistinguishable 
from those with a precisely weighed amount 
of pure salt in distilled water. It may be of 
practical importance to understand that in 
emergencies a hasty makeshift preparation 
of salt solution is (except for possible 
pyrogens) permissible and harmless in 
shock treatment. 

The opposite process of eliminating 
fluid through the stomach is one of the 
dangers of the largest injections, as the 
Cutting group mentioned. Up to a very 
high limit of infusion the stomach remains 
empty except for a mere trifle of mucus. 
But if the overloading of the circulation 
becomes too extreme, there seems to be a 
rather sudden flooding of the stomach 
with waterjf liquid, suggesting reverse 
peristalsis from the intestine. An animal 
may save itself if able to vomit, but the 
accident mostly occurs in those which are 
too weak or unconscious, especiallj'^ with 
excessive narcosis. Regurgitation and fatal 
aspiration into the lungs are then not 
noticed until too late, and a number of 
experiments were thus spoiled until the 
lesson of making watchful use of the 
stomach tube was learned. 

The ability of animals at the point of 
death to withstand the circulatory over- 
load with actual benefit for such long 
periods seems to furnish positive proof of 
either normal function or quick recupera- 
tion of the heart, vessels and vasomotor 
system. But in spite of the dramatic 
initial improvement, none of these over- 
flooded animals finally recovered. The 
cats .studied by the Cutting group showed 
no such prolonged edema, hydremia or 
fatal course. If the saline infusion was 


stopped just short of a certain sharp end- 
point, within twenty-four hours all of 
the salt and 8o per cent of the water had 
been eliminated b}" the kidne^^s. This 
might impl}"^ a critical disturbance created 
bj' the shock, but the Cutting infusions 
were finished within two hours, and my 
fatal experiment with a normal dog indi- 
cated that when the fluid overload is 
continued for over eight hours, the animal 
maj'^ die even more quickly than the 
shocked animals. The facts of present 
importance seem to be, (i) that the animal 
in advanced shock retains a tolerance for 
salt solution full}^ equal to that of a normal 
animal; ( 2 ) that the fatal process after 
excessive saline is opposite to shock in 
such cardinal features as hemoconcentra- 
tion (replaced by dilution), oligemia (vol- 
ume becoming supernormal), and anoxemia 
and anoxia (the venous blood showing 
bright red superoxygenation, and the 
clinical improvement showing utilization 
of the oxygen). 

It has been possible to save space by 
abbreviating the gross autopsy reports, 
because all details were precisely as de- 
scribed by the Cutting group. The general 
evidences of excess fluid are broadl}* similar 
in the shocked and the normal animals, 
and the extreme edema of the pancreas is 
frequent in both series. Cutting and asso- 
ciates found an invariable absence of brain 
edema, and examination of the central 
nervous organs was omitted in my animals 
notwithstanding the occasional twitchings 
or slight convulsions. This central ners'ous 
immunity may be lacking in man because 
of the greater tendencv to edema. 

The lungs are the weakest point in the 
circulation and the most acute deaths are 
from pulmonary edema. The lung engorge- 
ment and edema, described b^' Moon and 
authors whom he cites, raise a particularly 
interesting question. Since the animal 
dying from shock has lungs already in 
this condition, what will be the effect of a 
saline infusion large enough to endanger 
the lungs of a normal animal? In addition 
to the great and obvious improvement in 
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respiration, the autopsies corroborate the 

statement of Davis that the tendency to 

%/ 

lung edema is reduced in traumatic shock. 
The shocked animal likewise has com- 
paratively little effusion in the peritoneum 
or other serous cavities. The normal animal 
must dispose of fluid in some such desper- 
ate manner, but in shock the traumatized 
area constitutes a point of least resistance 
or a dumping place for fluid, which acts as 
a safety- valve for the circulation. Hence 
the traumatized limbs acquire a prodigious 
edema, beyond comparison with an^'thing 
ever seen without infusions, and this fluid 
migrates for long distances under the skin 
of neighboring parts. Because of the 
inflammation and capillary injury the 
swelling in the traumatized parts naturally 
requires several days to clear up by 
absorption. 

These facts have also a theoretical sig- 
nificance. Supporters of the purely physical 
theory may argue: The sjmiptoms of 
extreme shock are relieved by a mere fluid 
supply, therefore, there is no toxin. More 
especially, abnormal capillary permeability 
can be demonstrated by easier and more 
copious outpouring of fluid. This increase 
of penneability is strikingly demonstrated 
in the traumatized parts, but in the rest 
of the body there is no increase as com- 
pared with normal animals. The upholders 
of the chemical or toxic theory may still 
maintain that local metabolites cause or 
contribute to the capillary phenomena in 
the damaged parts, and that these sub- 
stances become distributed through the 
body and set up similar but slighter capil- 
lary changes. Whatever the cause of the 
shock state, it is either cured or compen- 
sated by a sufficient supply of salt solution. 
The remedy evidently takes the form of a 
new fluid equilibrium between blood and 
tissues. This equilibrium is reached not 
only throughout the general circulation 
'but also in the traumatized parts where 
the capillary damage is extreme and 
undeniable. It is demonstrably false that 
the damaged capillaries continue to pour 
out fluid indefinitely even though the 


blood is diluted in cells and protein. Each 
additional saline injection breaks the 
equilibrium and causes an increment of 
edema in the traumatized area, but the 
stopping of the infusion is soon followed 
by a stopping of edema formation and 
later by absorption. Everybody is agreed 
that death from shock is due to anoxia 
and not toxemia. The saline injections do 
not necessarily decide between the two 
theoretical conceptions of the cause of 
shock, but they may offer a new approach 
to the problem. 

The previously mentioned evidence indi- 
cated that the treated animals died not 
from shock but from the treatment. If the 
treatment should be a specific and in- 
fallible cure of shock, there is no proof 
that a patient could stand the se^•erest 
treatment that might be needed for the 
severest shock. But even if fatal, the large 
saline infusions at least gain time by 
preserving life through the most acute 
shock period, and there is the possibility 
that an antidote to the treatment may 
then be easier to find than a cure of the 
original shock. Restoration of the normal 
blood composition is an obvious underr 
taking, either along with the saline in- 
fusion (perhaps with dilute plasma) or 
subsequently (perhaps with concentrated 
plasma). The dogs did not have the 
benefit of any real trials of supplementary 
treatment. A few small transfusions, at- 
tempted in the ultimate stage, necessarily 
failed. The fallacious theory of withdraw- 
ing water from the tissues by hypertonic 
saline injections proved acutely fatal in 
tests. Drugs, hormones and other possibili- 
ties suggest themselves, if it is ever 
necessary to use massive infusions which 
threaten life in uncomplicated or especially 
in complicated cases. 

CONCLUSION 

The only conclusion drawn at this 
stage will be of preliminary but sweeping 
character, namely, that shock is reversible 
at all stages. It has been explained that 
this result does not imply saving of life in 
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all cases, though a later paper will give 
examples of the reversal with quantities 
of fluid which are compatible with per- 
manent recovery, in shock produced by 
the same and various other methods. This 
partial publication, leaving references and 


various details to be supplied later, has 
seemed advisable in the existing war 
emergenc}^ because the experiments if 
confirmed may suggest clinical trials in 
cases of shock which are hopeless under 
present methods. 




The normal mode of absorption from the bowel is through its mesenter}" 
and may 'occur by the lymphatics or through the mesenteric radicles of 
the portal vein. In addition it is believed that under conditions of obstruc- 
tion, transperitoneal absorption through the bowel wall itself may obtain 
also. 



IMPROVED TECHNIC FOR BLIND NAILING OF THE NECK 

OF THE FEMUR 

THE CRECCA'CETRULO GUIDE 


William D. Crecca, m.d. and First Lt. Gerald I. Cetrulo, m.c. 

Attending Surgeon, Newark Memorial and Columbus Associate Surgeon, Newark Memorial and Columbus 
Mospitals; Associate Surgeon, Newark City Hospitals 

and Isolation Hospitals 

NEWARK, NEW JERSEY 


S INCE Ambroise Pares (1530} histori- May, the Groves and the Littig. Each of 

cal report of fracture of the neck of the these has its merits but is lacking in either 

' femur, medical science has been seek- facility of application or in accuracy of 

ing a solution to this difficult and, as position in all fractures. 



Fig. I. The Crecca-Cetrulo guide. Calibrated axial (c-d), 
pivoting on protractor. Adjustable pointers (a-b) for 
. antcrior-superior-spine and symphysis pubis. Accessory 
part (t) which slides (x-y) over axial rod with parallel 
ferrule for p'jo pin. f' is set against central point 

of shaft about J-o inch below inferior border (ridge) of 
lateral aspect of greater trochanter. 


has been previously stated, “unsolved 
fracture.” 

Smith-Petersen’s introduction of the 
three flanged nail ushered in an era of 
ingenious approaches to this problem. Con- 
tributions among others by Sven Johanssen 
of Sweden (1932) and Wescott of Virginia 
(1932) served to improve the original tech- 
nic bv introducing: blind nailing. Since then 
several types of guides for nailing have been 
introduced, notably, the Bailey, the Engel- 


The other guides all seek, in one means 
or another, to direct a Steinman pin or nail 
in a certain plane but fail to give a 
three dimensional adjustment necessar}' for 
accuracy. 

The authors present a guide which is 
based on fixed anatomical landmarks assur- 
ing tridimensional accuracy as revealed in 
anterioposterior and lateral planes. The 
variable adjustments required for different 
degrees of depth and angulation are taken 
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into full consideration. The ease of applica- 
tion and adjustment of this guide insures 
accuracy and facilitates quick insertion of 
the nail. 


Cetrulo guide are: (i) Anteriosuperior 
spine; (2) spine of the pubis and S3-mphysis- 
pubis; (3) the inferior border (ridge) of the 
lateral aspect of the greater trochanter. 



Fig. 5. Lateral view of Crecc.a-Cetrulo guide on skeleton showing leg 
par.allel to floor and in internal rotation (20 degrees). Neck is on hori- 
zontal plane. The (“t”) guide slides upward to position of circle. 

Fig. 6 . Roentgenographic lateral view of skeleton showing guide in posi- 
tion prior to drilling — ?32 pin. Direction of ferrule points through cen- 
ter of neck. 


Purpose. The authors’ aim is to facili- 
tate the technical problem of inserting a 
Smith-Petersen (Johansson) nail under 
favorable and accurate operating condi- 
tions. The method presented by the authors 
(i) eliminates opening of the hip joint, (2) 
avoids possible injury to vessels, (3) insures 
accuracy of reduction and fixation, and (4) 
shortens the operating time. 

Landmarks. The land marks essential 
for the proper application of the Crecca- 


Principle. i. In a normal pelvis a line 
(5 to j }4 inches) drawn between the 
anterio-superior spine and the symphysis- 
pubis crosses the acetabulum and, corre- 
spondingly, the head of the femur. The 
midpoint of this line corresponds to the 
central point of the head of the femur. 

If instead, a line (4 to 4}-^ inches) from 
the anterio-superior spine to the spine of 
the pubis is used, the head of the femur is 
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liic midpoint of tlu- "nnU'rio'>upvrior luiinjtmtnt. riif equipment consists of 
spine-symphysis pul)is line to a point •* t of fi> a llauley table with provision ft't 
an inch below the inlerior border fridge) of jluoroseopy or .\-ray; \Z} canalized Smith- 
the greater trochanter rcj)resents the opti- Petersen nail (Johansson), impactor and 
mum direction for nailing. accessories: (3) box for sliding cassette m 

3, The angle formed by the junction of place; (.}) drill and calibrated Steinman pm 
these two lines (at a point over the head of {•'*;!•..): (5) surgical set-up for simple incision 
the femur) varies between 95 and 120 and* exposure, and (6) Crecca-Centruio 
degrees depending upon the amount of guide. (Figs, i and 2.) 

abduction. Trdmic. This involves (1) Spinal or 

4. With the leg set parallel to the door or intravenous pcntathol anesthesia; (2) place- 
thc table and fixed to the Hawley foot piece ment of box for cassette underneath 
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patient’s buttock; (3) reduction by Lead- of the greater trochanter and 2 inches 
better technic, i.e., flexion of the thigh, below. 

traetion in the axis of the thigh and Expose shaft of femur at this point. 



Fig. 9. Roentgenographic anteroposterior 
view of guide with pointer at pubic spine. 

internal rotation, e.xtension and abduction 
of the leg. (Palm test: roentgenogram is 
taken to determine proper reduction.) (4) 
Patient’s foot is strapped to Hawley table 
(foot piece) with the leg in interiial rotation 
{about 20 degrees). Leg must be parallel to 
the table or floor and in fixed position. (5) 
surgical preparation of the field; area in- 
eludes lower part of abdomen and thigh; 

(6) set Crecca-Cetrulo guide (Figs. 3 and 4) 
from anterosuperior spine to spine of 
pubis and fix guide in position with skin 
clips at both spines. Set eentral point of 
axial rod ^4 of an inch from midpoint of 
anterosuperior spine-pubis spine line. Set 
end of axial rod to cross a point of an 
inch below inferior border (ridge) of greater 
trochanter; note calibrations on axial rod; 

(7) fluoroscope or take roentgenogram with 
guide in above position. (Fig. 9.) If direc- 
tion is perfect, proceed otherwise adjust 
guide accordingly. (8) Make a lateral inci- 
sion 3 inches long, one inch above the 
inferior border (ridge) of the lateral aspect 


Fig. 10. Sniith-Petersen nail, Johannson 
type, being driven home after use of 
guide. 

spreading fibers of tensor fascia lata and 
vastus lateralis. One important vessel will 
be encountered (this should be spread, if 
possible because of its value to hip joint) — 
the ascending branch of the lateral circum- 
fle.x of the profunda on its way to the 
crucial anastomosis with the gluteal, deep 
circumfle.x and medical circumflex. 

Feel with the index finger over the ante- 
rior and posterior aspects of the femur to 
ascertain thickness of shaft. Now find the 
midpoint of shaft (^4 of an inch below the 
inferior ridge of trochanter) and fix acces- 
sory part of guide “t” to this point. 

This is done by sliding accessory part of 
guide (Fig. 5) on the axial rod so that the 
accessor}' (“t”) parallels the axial rod and 
the table. Then the lower end of accessory 
(“t”) makes contact with the middle of 
the shaft at this point. A lateral roentgeno- 
gram of the neck with a plate between the 
legs will reveal the direction of ferrule of 
(“t”). (Fig. 6.) 



SULFADIAZINE ANURIA 

ITS RELIEF BY URETEROPYELOSTOMY 

Meredith F. Campbell, m.d. and Joseph H. Fobes, m.d. 

Professor of Urologj", New \ork University College Director of the Postgraduate Sehool in Surgery, New 
of Medicine York Medical College 

NEW YORK, NEW YORK 


T he dangers of grave drug reactions 
during sulfonamide therapy have been 
voluminously recorded and, particu- 
larly in recent literature, many instances of 
sulfonamide anuria have been reported.' 
In about a third of these patients the anuria 
was treated by forced fluid intake and 
often, in addition, by urinary alkaliniza- 
tion. In the remaining two-thirds increased 
fluid intake and ureteral catheterization, 
with or without ureteropelvic lavage, were 
employed. Yet approximately 30 per cent 
of all patients with sulfonamide anuria died 
in uremia, with or without other manifesta- 
tions of sulfonamide ill effect. 

Surgical renal decapsulation has been 
suggested as a method of improving urinary 
drainage through renal tubules occluded by 
acetylsulfonamide crystals but this does 
not relieve crystalline blockage of the 
pelves or ureters. Failing in achieving such 
relief by the ureteral catheter, there should 
be no delay in the establishment of free 
renal drainage by pyelostomy, ureteros- 
tomy or combined pyeloureterostomy. The 
site of upper urinary tract incision should 
be proximal to the uppermost obstruction. 
The beneficial practical application of this 
dictum is illustrated in the following report 
of a patient moribund in anuria, whose life 
was saved by unilateral ureteropyelostomy, 
etc. With unilateral restoration of renal 
drainage, uremia gradually disappeared 
and one week later free drainage of the 
opposite kidney was achieved by cysto- 
scopic manipulation. While it is possible 
that the treatment of this patient is not 
unique, careful search of the literature has 
failed to reveal a parallel instance; our 
striking success in an apparently hopeless 


situation may suggest to and encourage 
others in the employment of this procedure 
when indicated. 

C.\SE REPORT 

W. \V., age fortj'-seven, a white chef, was 
admitted to the Montclair (New Jersey) Com- 
munit\- Hospital on April 30, 1942, complaining 
of severe abdominal pain which began seventy- 
two hours previously and during the past 
twenty-four hours was accompanied by cliills 
and fever. There had been some nausea but 
no vomiting. The patient stated he had been 
coughing for several days and complained of 
sore throat, as well as some pain and tenderness 
in the right lower chest and axillary region. 

During the past several years the patient 
had suffered gastric distress with epigastric 
pain several hours after eating, most severe 
during the winter months, and these upsets 
were occasionally accompanied by black stools. 
For this he had been under treatment by 
another physician whose diagnosis, said to 
have been confirmed bj- radiographic studies, 
had been gastric ulcer and “nervous stomach.” 
These symptoms recurred acutely three days 
before present hospital admission, increasing 
in intensity; one black stool was passed. 

In the past varicosities of the left leg had 
been treated by injection. More recently, 
severe dental infection had been treated by 
local drainage and by several extractions. 

Upon admission to the hospital the tem- 
perature was i02.4°F., the pulse was 82, the 
respirations were 22 per minute and examina- 
tion by one of us (J. H. F.) disclosed right lower 
abdominal pain which was not sharply local- 
ized. The nasopharjmx was moderateh" injected 
and there were small slightly tender palpable 
cervical glands. There was tenderness in the 
right lower chest and in the right axillary 
region. Thoracic examination disclosed no 
abnormality by percussion but the breath 
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sounds were slightly diminished over the right 
lower chest area in the midaxillarj' line; else- 
where the breath sounds were variably harsh. 
There was no change in tactile fremitus. The 
cardiac examination revealed no abnormality. 
The left abdomen was soft but there was 
muscle spasm on the right, most marked in 
the right lower quadrant. There was acute 
tenderness in the right flank. The liver and 
spleen were not palpable. Urinalysis showed 
3 to 4 leucocytes per high power field. The 
blood count was as follows: hemoglobin 92 per 
cent; erjahrocjaes 3,760,000; leucocytes 16,450; 
neutrophiles 78 per cent; lymphocytes 14 per 
cent; monocytes 8 per cent. Schilling Index; 
Segmented forms 62 per cent; band forms 9 per 
cent; young forms 7 per cent. 

Despite the respiratory infection, acute ap- 
pendicitis was at first suspected but within four 
hours after admission to the hospital the ab- 
dominal pain localized along the course of the 
left colon although discomfort in the right lower 
chest persisted. A tentative diagnosis of naso- 
pharyngitis, pleuritis and gastrointestinal infec- 
tion was made. The nasopharyngeal infection 
was treated by the administration of codeine 
and aspirin and throat sprays. In addition, on 
April 30th, the day of admission, the patient 
received an initial dose of 2 Gm. (30 gr.) of 
sulfadiazine which was continued in doses of 
I Gm. (15 gr. each) every three hours; this was 
continued until Maj' 5th. 

On May ist, the blood count showed 16,850 
leucocytes of which 77 per cent were neutro- 
philes; 19 per cent were lymphocytes and 4 per 
cent were monocytes. Schilling Index: seg- 
mented forms 55 per cent, band forms 19 per 
cent, young forms 3 per cent. The sulfadiazine 
blood level was 2.3 mg. per cent. Sulfadiazine 
crystals appeared in the urine within twenty- 
four hours after this therapy was begun but 
the urinalysis was othenvise normal. The 
patient now complained of severe pain in the 
right chest. There was some dullness at the 
right pulmonary base but no rales were heard. 
The diagnosis of pleuris3’^ and localized pneu- 
monitis was made. The fluid intake was 3,980 
cc. and the urinarj^ output was 2,040 cc. during 
the first twentj^-four hour period in the hospital. 
During succeeding daj's an increased fluid in- 
take was maintained chiefly by intravenous 
infusions of normal saline — 5 per cent glucose 
solution. 

On Maj' 3'’d, his pulmonarj' and abdominal 


condition seemed improved. Fluids were given 
intravenously and by mouth to the extent of 
3,100 cc. but the urinary output dropped to 
950 cc. Sulfadiazine blood level was 2.7 mg. 
per cent. 

On Maj" 4th, the fluid intake was 3,150 cc. 
and the urine output was 1,820 cc. Sulfa- 
diazine cr^'stals continued present in the urine. 
The highest temperature on this dai" was 
ioo°F. A roentgenographic studj" of the chest 
showed clear pulmonic fields. 

On Maj’- 5th, the sixth day of the illness, the 
fluid intake was 2,200 cc. The patient com- 
plained of pain in the left loin and difficulty in 
urination. Later in the daj' he could not void 
at all. He was catheterized and 180 cc. of tur- 
bid urine was recovered. Sulfadiazine was dis- 
continued; a total of 465 gr. (31 Gm) had been 
administered during the six-day period. 

The patient became anuric, nauseated, dis- 
tended and vomited repeatedly. On Maj' 7th, 
the urethral catheter returned nothing. Marked 
edema of the face developed and his condition 
rapidlj”^ became exceedinglj' critical. On the 
afternoon of May 7th, one of us (M. F. C.) was 
called in consultation. The diagnosis of sul- 
fadiazine anuria with advanced uremia ^yas 
made and immediate ureteral catheterization 
was advised. That morning the patient’s reac- 
tion was sluggish and that evening he was 
unresponsive and essentiall}' moribund. A 
plain x-raj-^ of the urinary tract showed no 
shadows indicative of calculus. 

That night cj^stoscopy was carried out under 
light nitrous-oxide-oxygen analgesia (M. F. C.). 
The bladder was found empty; the bladder 
picture was that of generalized congestive 
C3’^stitis with the bladder floor deepb'^ covered 
with acet3'lsulfadiazine cr3'stals. Numerous 
cr3’^stalline clumps were adherent to the blad- 
der wall and dome. Projecting from each 
ureteral orifice was a large dense crystalline 
cluster which, on the left side, could not be 
budged. On the right side, the extruding 
cr3fstalline mass was broken awa3'^ and, with 
great difficulty and while a stead3’^ stream of 
sterile water was being injected through the 
ureteral catheter, it was finalb'^ possible to 
wash away enough crystalline debris from the 
lower ureter to permit passage of the catheter 
I cm. up the duct. Higher than this it would 
not go. For the benefit of those who have never 
attempted to pass a ureteral catheter up a 

ureter firmh'- blocked with acet3dsulfonamide 
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crystals, it should be noted that as the catheter 
breaks down the larger crystalline clusters in 
the duct, the pulverized particles become even 
more densely packed and offer even greater 
resistance. The purpose of the continuous irri- 
gation of the ureteral catheter, though fruitless 
in this case, was to wash away this crystalline 
debris as it was broken up within the ureter. 

Because of the patient’s perilous condition 
he was immediately sent to the operating room 
for direct drainage of his right kidney pelvis. 
There was no succinct reason for selecting the 
right kidney over the left e.xcept that he had 
more recently been suffering pain attributable 
to the right. 

Right ureteropyelostomy (.M. F. C.; 
J. H. F. assisting). Under nitrous-oxide-oxygen 
analgesia the lower pole of the right kidney was 
exposed through a curved loin incision, and 
was mobilized sufficient to permit visualization 
of the upper ureter and adjacent renal pelvis. 
The ureter was found tightly packed witii 
acetysulfadlazine crystals, giving it a pipe- 
stem effect. A longitudinal incision 1.5 cm. long 
was made in the upper ureter at the junction 
of the renal pelvis; this liberated a small 
amount of extremely cloudy urine and some 
crystals. A No. 20 French two-eye catheter 
was passed into the kidney pelvis, the pelvis 
was well irrigated with saline, and the catheter 
was fastened by one fine chromic catgut suture 
to the ureteral muscularis and sheath. De- 
capsulation of the greatly congested kidney 
was performed without further mobilization of 
the organ from its bed. Three cigarette drains 
were carried down to the ureteropcivic opening 
and the muscle and fascia of the loin wall were 
approximated with a double layer of No. 2 
continuous chromic gut suture. The skin and 
external fascia were closed with interrupted 
deep dermal sutures. By an additional suture 
the catheter was anchored firmly to the skin 
margin. 

Postoperative an intravenous infusion of 
1,500 cc. of saline-glucose solution was given. 
Nausea and vomiting stopped. Strikingly, in 
the first six hours postoperativcly, the right 
kidney excreted 1,450 cc. of urine and the fol- 
lowing twelve hours excreted 2,500 cc. more; 
subsequently a normal fluid balance was main- 
tained. Gradually, the uremic manifestations 
disappeared and forty-eight hours postoper- 
atively the patient was thoroughly alert. 
The day following operation the blood sugar 


estimation was 107 mg. per 100 cc., non- 
protein nitrogen 62.8 mg., chlorides 462 mg., 
and carbon dioxide combining power 54 
volumes per cent. 

Two days postoperativcly the patient com- 
plained of vesical fullness with inability to 
urinate. Catheterization withdrew iSo cc. of 
dark brown urine; the catheter was then main- 
tained indwelling for three days. 

On May loth, three days postoperativcly. 
thrombophlebitis of the left leg was evident. 
This responded rapidly to immobilization and 
hot wet dressings; sodium thiosulfate was 
given intravenously (10 cc. of a in per cent 
solution). '’I’et abdominal distention and diar- 
rhea caused the patient his chief postoperative 
distress. 

As the urinary e.vcrction through the in- 
dwelling catheter increased and the right renal 
drainage tube maintained approximately its 
former output, it was believed that left ureteral 
drainage had spontaneously been established. 
In order to make sure of this and to estimate 
left renal function, cystoscopy was again per- 
formed (M. F. C.). It was now possible to pass 
catheter to the left kidney pelvis and, by 
irrigation, remove a large amount of acctyl- 
sulfadiazinc crystal debris. The right ureter 
was likewise catheterized and favaged. .Marked 
edema of the prostate and vesical outlet 
explained the patient’s urinary difficulty; the 
urethral catheter was left indwelling for one 
week following the cystoscopy. Also following 
cystoscopy the output from the catheter in 
the right kidney dropped considerably as the 
left kidney resumed normal activity. The fol- 
lowing day the right drainage tube was 
removed. Urinary drainage persisted through 
the wound for two weeks. 

Two days after the second cystoscopy and, 
appearing with sharp onset, bronchopneu- 
monia involved the right lower lung. This vas 
successfully treated by Dr. George Menshaw 
who declined to employ sulfonamide therapy 
because of the patient’s recent e.xperience. On 
May 23rd, a mild secondary pneumonic process 
involved both pulmonary apices, more marked 
on the left. He was discharged from the hospital 
on June 1st with a clear chest and notably 
free of intestinal disturbance. A subsequent 
complete g.astrointestinal radiographic study 
showed no abnormality. For seccral weeks 
following his discharge from the hospital, a 
Staphylococcus aureus urinary infection per- 

~ ^ 
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sisted but was eventualh' eradicated by 
mandelic acid therapj' as evidenced b^" two 
sterile cultures. An excretory urographic study 
made three months later showed no abnormal- 
it3' except a slight right ureteral irregularity 
just below the pelvic outlet. 

REMARKS 

Although we appreciate that in certain 
instances acetylsulfonamide anuria may 
result solely from occlusion of the renal 
tubules, clinical and postmortem obserx-a- 
tions suggest that ureteral and pelvic 
blockage by crj-stal deposit is more often 
fatal and, therefore, merits the greater 
consideration. When, as in our case, 
ureteral catheterization is technicall}' im- 
possible, no time should be lost in estab- 
lishing free urinarj* drainage bx- opening the 
renal peixds or the adjacent upper ureter 
and xx’ell abox^e any crystalline obstruction. 
By employing this procedure, the pelx'is can 
be ex^acuated of crystals, restoration of 
renal function is likely to be prompt, the 
operation does not require extensix-e renal 
mobilization, and in our opinion is defi- 
nitely less traumatic to the kidne}’, already 
sex^erely injured by obstruction, than 
nephrostomy — a point of special physio- 
logic importance in all types of anuria. 

The appearance of acetylsulfonamide 
crystals in the urine despite a relatix^ely low 
blood concentration of the sulfadiazine con- 
firms obserx-ations of others that there is 
little relation betxveen the dose adminis- 
tered and the deposition of crystals. It is 
notable that, as in the case here reported, 
the radiographic studies are likely to be of 
little aid as the acetylsulfonamide crx-stals 
are rarel3- demonstrable bx' this means. In 
retrospect, it is possible that the alkaliniza- 
tion of the urine upon the earix' appearance 


of acet3dsulfadlazine crx'stals in the urine 
might hax-^e prex-ented formation of subse- 
quent crx'stalline masses but this is debat- 
able. Simllarl3', earlier xx'ithdraxxal of the 
drug might hax’^e prex^ented complete bi- 
lateral ureteral blockage but the medica- 
tion was not stopped because the drug xvas 
combatting the initial disease so success- 
full3'. Aloreox^er, the ultimate obstructix'e 
complication could not be foreseen. 

SUM.XIARY 

A case of sulfadiazine anuria is reported 
in xvhich the establishment of urinar3' 
drainage b3' ureteral catheterization hax ing 
failed in our hands, for technical reasons, 
the life of the moribund patient xx as sax'ed 
b3- unilateral ureterop3'eIostom3'. The res- 
toration of isolateral renal function xvas 
immediate. When anuria occurs during 
sulfonamide therap3^ and conserx^atix'e non- 
instrumental and instrumental treatment is 
fruitless xvithin fort3'-eight hours, surgical 
drainage of at least one kidne3' should be 
instituted xxithout dela3% This offers the 
remaining hope for saving the patient’s life, 
for, xx'ith the return to unilateral renal 
function uremia disappears, and at a suit- 
able subsequent time — preferabh' xxithin 
sex^en to ten da 3 S — C 3 stoscopic efforts 
to unblock the opposite upper urinar3' 
channels can be made. If the unilateral 
operation fails to promote free urinar3' 
drainage xvithin txxelx'e to txvent3-four 
hours, prompth' and surgicalh' drain the 
opposite kidne3'. 
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TECHNIC FOR THE REPAIR OF “BASEBALL” FINGER 


George M. Saypol, m.d. 

NEW YORK, NEW YORK 


I N repairing “baseball” finger of the during the healing period. On the other 
type in which the bony attachment of hand, the proximity of the nail-bed which 
the extensor digitorum communis ten- is vulnerable to slight traumaj a terminal 



Fig. I. Fig. 20. Fig. zb. Fig. 3. 

Fig. I. A-u shows line of incision. 

Fig. 2a. c shows aviilscd fragment to be freed (anteroposterior view), u same 

as A (lateral view). 

Fig. 3. Needle transfixing base of terminal phalanx, passing througli skin and 

subcutaneous tissue. 



Fig. 5. Needle engaged by hooks which have been passed through transverse incision. 

Fig. 6. Thread caught and pulled into wound with hooks, first one then the otiicr, as needle is drawn througli 

by assistant. 



posterior view;) b (lateral view). 
Fig. 8. Wound closed. 


don is avulsed, there are several factors 
which predispose to poor end results. A 
satisfactorily functioning finger is depend- 
ent upon bony union and avoidance of scar 
tissue which would limit joint motion. The 
incision must be adequate to freshen and 
reduce the bone fragment, and the frag- 
ments must be held completely immobile 


blood supply, and inelasticity of the skin 
making it susceptible to necrosis, limit the 
size of the incision and the amount of dis- 
section. To meet these conditions the 
following technic has been developed : 

A transverse incision is made on the 
dorsum of the finger corresponding to the 
prominent distal interphalangeal crease 
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and the fiaps dissected in order to expose 
the extensor tendon with its attachment to 
fractured bone fragment. The fragment is 



Fig. tj. Position of linRor imnioliilized with 
mnllcabic splint. 


freed from surrounding adherent tissue and 
its fracture surface freshened, as well as the 
surface of the base of the distal phalanx 
into which it inserts. An ordinary darning 
needle, the diameter of a Keith needle, 
guided by a Kirschner drill, is then used to 
transfix the base of the distal phalanx. The 
insertion is made through the skin, sub- 
cutaneous tissue and bone without addi- 
tional incisions. The drill is detached and 
the needle threaded with the nonabsorbable 
suture, cotton or silk to be employed. 
Through the wound, a hook resembling a 
dural hook, but firmer, is passed distally on 
either side of the terminal phalanx beneath 
the periosteum, hugging the bone until the 
needle is engaged. Then as the assistant 
slowly draws the needle through, the suture 
material is caught and brought down so 
that the free ends emerge at the incision 
site. Sutures are then taken in the extensor 
tendon close to the fragment and the ends 
tied, with the finger in hj'perextension and 
the bone fragment fitting snuglj' into its 
slot. The wound is closed and the finger is 


splinted with the terminal phalanx in 
extension, and the proximal interphalan- 
geal and metacarpophalangeal joints in the 
position of flexion corresponding to optimal 
function. For this purpose a well fitting 
malleable splint is satisfactory. A blood 
pressure cuff kept between 220 and 280 
mm. of mercury is used as a tourniquet on 
the arm, and sodium pentothal intrave- 
nously is given for anesthesia. For draping 
after the hand has been prepared, a sterile 
cotton glove with finger to be operated 
upon cut out, is u.seful. Immobilization is 
maintained for three to four weeks, follow- 
ing which controlled passive and active 
motion are instituted. The steps in the 
operation are illustrated in the accompany- 
ing diagrams. 

SUMMARY 

The technic of performing this operation 
is, to my knowledge, new. It has been used 
in several cases with satisfactory results, 
assuring one of normal functioning joints, 
smoothly gliding tendon and bony union, as 
well as eliminating the less serious com- 
plications of nail-bed damage and sloughing 
wounds. Through simply a transverse 
incision it has been possible to obtain 
sufficient exposure, yet with a minimum of 
dissection. It has the additional advantage 
of being applicable to the repair of digital 
flexor and extensor tendons shorn at their 
insertions, when no soft tissue remains for 
suture. By freshening the site of bony 
attachment and making a trap-door for 
insertion, the tendon maj^ be sutured and 
held in place, using this technic. 

I am indebted to Dr. Robert L. Preston for 
his guidance in the de\elopment of this 
procedure. 



SKIN GRAFTING^^ 

A NEW METHOD BASED ON THE PRINCIPLES OF TISSUE CULTURE 

Machteld E. Sano, m.d. 

PHILADELPHIA, PENNSYLVANIA 


W HILE skin grafting has progressed 
technically a long vay in the past 
decade or more, the fact still re- 
mains that the usual methods have not al- 
ways proved satisfactory. This is especially 
true in areas Avhere normal physiologic 
movements, such as respiratory activity of 
the chest wall, interfere with the “take” of 
a graft. Similarly, irregular, uneven, angu- 
lated regions like the nose or ear occasion 
particular dilTiculties in obtaining success- 
ful end results, because of the necessit3- of 
stitching the graft, and of using pressure 
dressings which interfere with the blood 
supph* all too frequentlv. 

As a result of my experience in assisting 
at an operation for skin grafting in which 
considerable difTicultv was encountered 
because of bleeding caused by stitching the 
graft, I began to wonder whether the same 
principles which were successful in growing 
cells outside the bod}' in tissue culture 
might not be applicable to skin grafting b\^ 
providing phj'siologicalh', adhesion of the 
graft to its bed through the use of plasma. 
In tissue culture growth is obtained b}' 
supphdng (i) a suitable surface for the cells 
to grow on through the use of coagulated 
plasma, and (2) adequate nutrition through 
a medium made up of embryonic tis- 
sue extract and a buffered salt solution 
(T^Tode’s solution).^ The most satisfactori- 
cell growth is obtained in tissue culture b}' 
the use of homologous plasma and tissue 
extract. The plasma is heparinized when 
obtained to prevent its coagulation until it 
comes into contact with the tissue extract 
and salt mixture at the time of planting the 
culture. With such contact the fibrin is 
precipitated and a delicate clot formed 
which serves to fix the tiny fragment of 


tissue, and thus permits cell growth to take 
place. In such cultures, it has been shown 
repeated!}' that fibroblastic proliferation 
normally begins within a matter of a few 
hours. 

Based on the principles just outlined, 
experimental grafts were made on a series 
of twelve rats, with most gratifying results. 
The technic employed in this study is out- 
lined in the following paragraphs. To create 
the most favorable conditions the plasma 
and cell extracts used in this work were not 
only homologous, but actually autogenous 
in each instance. Further studies are in 
progress to determine whether such refine- 
ments of technic are necessary. As will be 
apparent from the discussion, in any actual 
clinical case it is just about as practical a 
procedure to use the patient’s own plasma 
and cell extract as a stock preparation. 

PROCEDURE 

Blood is taken from the rat’s heart and 
mixed in the proportion of i mg. of heparin 
to each 5 cc. of blood. This is then centri- 
fuged, the plasma pipetted off and kept in 
the refrigerator until needed. Tyrode’s 
bufl'ered salt solution is added to the 
packed red and white cells volumetrically, 
in the proportion of 5 parts Tyrode’s solu- 
tion to I part red cells. This mixture is 
shaken vigorouslv and allowed to stand at 
room temperature for one half hour. It is 
then centrifuged and the supernatant fluid 
removed. This supernatant fluid will be 
referred to subsequently as “extract.” 

The rat is shaved over the site elected for 
the experimental graft. Areas over the 
chest wall and the nape of the neck were 
chosen as representing the sites least likely 
to succeed because of the movements of the 
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REIDEL’S THYROIDITIS 

REPORT OF TWO CASES 

Thomas C. Case, m.d. 

Associate Visiting Surgeon, Goldwatcr Memorial Hospital and Harlem Hospital: Assitant Visiting Surgeon, 

St. Vincent’s Hospital 

NEW YORK, NEW YORK 


T he purpose of this communication is 
to emphasize the importance of the 
careful consideration of thyroid dis- 
ease (Reidel’s Struma) in patients who 
appear neurotic, bordering on a psychoses, 
and who in spite of rational medical therapy 
over a period of time become progressively 
worse. Of 800 cases of hyperthyroidism 
studied by Foss and Jackson mental dis- 
orders were found in two cases. Parker 
found that less than 2 per cent of patients 
with exophthalmic goiter presented mental 
derangements. In view of the infrequent 
association of these two conditions and the 
presence of the neurosis, or even symptoms 
simulating psychoses, in the two cases of 
chronic thyroiditis seen within a short 
period of time, it was thought interesting 
enough to make this report. The diagnosis 
became apparent only after careful daily 
observation. 

CASE REPORTS 

C.^SE I. B. D. age thirty-seven, a wliite 
female secretary, complained of extreme nerv- 
ousness with attacks of hysteria, choking 
sensation and slight cough, pain and swelling 
of thyroid since February 27, 1942, and light 
temperature. 

In her past history she had had her tonsils 
and adenoids removed in 1922, appendectomy 
and resection of ovary in 1926 and cholecystec- 
tomy in 1929. A fistula of the rectum was 
operated upon in 1929 and an operation for 
osteomyelitis of the left femur was performed 
i'l *933- She has had repeated attacks of sore 
throats and sinusitis in the past ye:ir. 


For the past two years she complained of ill 
health almost continuously. She felt nervous, 
irritable and would become hysterical without 
apparent reason. She complained of palpitation 
and inability to gain weight in spite of com- 
plete rest, a high caloric diet and the adminis- 
tration of tonics. 

At no time did she notice any swelling in 
her neck until February 27, 1942 at which time 
e.xaminatlon revealed a tender mass in the 
right lobe of the thyroid. The appearance of 
the swelling was accompanied bj' cough and 
choking sensation with persistence of local pain 
which later radiated to the right ear and right 
side of the neck. The temperature would range 
from 99° to ioo.5°F. and the swelling and 
tenderness extended across the isthmus to 
the left lobe within a period of one week. She 
also had profuse sweats, attacks of tachycardia 
and began to lose weight. She was kept under 
observation for one month during which time 
the swelling and tenderness would migrate 
from one lobe to the other. 

The patient appeared to be somewhat 
emaciated and looked chronically ill. While the 
eyes did not reveal exopthalmus there was 
present a definite stare with markedly dilated 
pupils. Examination of the neck revealed a 
uniform enlargement of both lobes of the 
thyroid and isthmus. The right lobe was 
slighth' larger than the left one. Tenderness of 
the gland was present at all times, however, 
during the period of observation in the hospital 
as the tenderness disappeared the gland became 
quite hard and firm and just before operation 
the entire gland was stony hard. There were no 
other palpable glands in the neck. The mucous 
membranes of the nose and throat were red 
and congested. 
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The lungs and heart -were normal. The be very hard in consistency^ intimately' adher- 
patient’s blood pressure was 90/170. The ent to surrounding tissue. The right lobe was 
abdomen showed nothing abnormal. On Feb- moderately' enlarged. The isthmus was quite 








Fig. I. Case i. Low and high microscopic studies of slides of thyroid gland. Low 
power magnified 100 times and the high power 400 times. 


ruary' 28th the basal metabolic rate was plus t, 
on March 13th it was plus 38 and on March 
24th it was plus 20. There were 3,750,000 red 
blood cells, 86 per cent hemoglobin, 7,750 
white blood cells, 57 poly'morphonuclears, 
33 lymphocy'tes, sugar 89 and cholesterol 1 50. 

The patient was admitted to St. Vincent's 
Hospital on March 12, 1942. Lugol’s solution 
and sedation were continued. The general 
condition improved and she was operated upon 
April 2, 1942, under cy'clopropane anesthesia. 

Upon exposing the thy'roid it was found to 


enlarged and the left lobe was about three 
times normal size. The left lobe was actually 
stony' hard in consistency'. One small adenoma 
could be felt in the right lobe. 

A low collar incision was made, the thy'roid 
was e.xposed and a subtotal resection of both 
lobes was done. The isthmus and medial por- 
tions of both lobes were very' adherent to the 
trachea. Gland tissue was gray'ish in color and 
cut like cartilage. Bleeding points were all 
controlled and resection was done after division 
of the isthmus, leaving the posterior portion 
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of both lobes intact. A drain was placed over 
both resected lobes and the neck was closed 
in layers. Sulfanilamide was applied into the 
wound. 


gray, homogeneous appearance. One of the 
pieces contained a cyst measuring 6 mm. in 
diameter. 

There was a considerable increase in connec- 






Fig. 2. Case 11. Low and high microscopic studies of slides of thyroid gland. Low 
power magnified 100 times and the high power 400 times. 


The postoperative course was uneventful. 
The wound healed by primary union and the 
patient was completely relieved of her symp- 
toms when she left the hospital on her twelfth 
postoperative day. To date, October 15, 1942, 
she has gained 15 pounds in weight and has 
no complaints. 

The pathological report by Dr. A. Rottino 
revealed the following: The specimen con- 
sisted of four pieces of firm thyroid tissue of 
varying sizes all together weighing 20 Gm. On 
section the cut surface presented a smooth. 


tive tissue between the alveoli. In the inter- 
stitial tissue one also noted considerable 
lymphocytic infiltration. In some portions of 
the gland there was almost complete replace- 
ment of alveoli by inflammatory tissue. In an 
occasional area, tubercle-like lesions were seen 
composed of giant cells, centrally placed, sur- 
rounded by epitheloid cells. In other areas one 
found granulomatous lesions in which poly- 
morphonuclear leucocytes were found sur- 
rounded by larger epitheloid-like cells. 



1 !0 


Anuilcnn J(»uf na! Surj‘.rr> 


Case - - Rciclcl’s Thvroiclilis 


Jli t, »<jt3 


In thyroid glands cxliihiling clironic inllam- 
mation one at times linds a pseudotubereiilous 
picture. The demonstration of tubercle bacilli 
is usually impossible. This lesioti probably was 
in the nature of a foreign body reaction, the 
foreign body being the products of disintegra- 
tion of colloid. 

Case u. E. li., age 50, a white female 
housewife, eomj)Iained of a mass in her neck, 
nervousness, a loss of 20 pounds in live weeks, 
weakness, cough, and an intermittent tempera- 
ture for live weeks. I he family history was 
negative. 

For the past ye.ar the patient complained of 
repeated sore thro.ats, p.ainful swelling of neck 
;ind increasing nervousness, d'wo weeks pre- 
vious to admission tf) the hosjtital she developed 
progressive mental confusion, incoherence in 
speech and flight of ideas. For live weeks before 
hospitalixation she felt she had temperattire at 
some time during the il.ay. d he swelling of the 
neck became quite apparent about one year 
ago. The size of the swelling would vary and 
as time went by she noticed an increase in size 
and tenderness of the mass (thyroid). 

The patient appeared entaeiated. abnost 
cachectic. There was a nodular enlargement of 
both lobes and the isthmus of the thyroid. The 
gland was about four times the size of the 
normal gland. The right lobe was larger than 
the left. The tumor was stony hard and ap- 
peared to be adherent at several points to the 
surrounding tissue. It was tender on palpation. 
No nodes were palpable. The preoperative 
diagnosis was either malignancy of the thyroid 
or chronic thyroiditis. The lungs were normal. 
An electrocardiogram revealed myocardial 
damage. Blood pressure was 170/90, and the 
basal metabolic rate plus 19. The blood picture 
essentially negative. 

On September 1, 1942, the patient was 
operated upon under c\-clopropane anesthesia. 
Upon opening the neck the thyroid w.as found 
to be enlarged to about three times its normal 
size, the right lobe being somewhat larger than 
the left. The right lobe contained numerous 
nodules simulating adenomas. The consistency 
of the entire gland was stony hard in character. 
There was also present a considerable amount 
of fibrinous exudate over the entire gland and 
numerous old and recent adhesions made the 
gland adherent to surrounding tissue, including 
the trachea. The condition was one tj^pical of 
chronic thyroiditis. Carcinoma had to be 
excluded. 


A transverse incision was made overlying 
the thyroid. Ribbon muscles were cut and the 
thyroid gland exposed. There was remarkably 
little bleeding and a subtotal thyroidectomy 
was performed. The wound was drained and 
closed in layers, using chromic gut for muscle 
and dermal for tfie skin. Sulphanilamide was 
applied in the wound. 

The postoperative diagnosis was chronic 
thyroiditis (Riedel’s). 

The pathological report by Dr. A. Rottino 
w;is the following; The Sjjecimen consisted of 
two lobes of thyroid glanfl weighing 40 Cm. 
One of the lobes measured 5 by 3' ■> by 1 ' 4 cm. 
Its surface was covered with a thin transparent 
capsule. On section the gland presented a 
peculiar homogeneous, pale surface with small 
areas of glairy, brown colored patches scattered 
about. The second lobe was smaller measuring 
3 by 3 ’ 2 by i cm. Its capsule was somewhat 
shaggy. On section it presented the same pale 
iiomogeneous surface with nodules brown in 
color, measuring as much as ’ 2 cm. in diameter. 

On section the thyroid gland was found very 
much altered by a chronic inflammatory 
process. There was a marked increase in 
fibrous tissue throughout. There was also 
diffuse dense infiltration with lymphocytes. 
The thyroid lobules appeared as irregular 
nodules of varying sizes surrounded by a thick 
fibrous wall and composed of acini, small in 
size and lined by cuboidal epithelium and filled 
with densely staining colloid. 

The postoperative course was uneventful 
and the wound healed by primary union. The 
patient was discharged after ten days with 
complete relief of symptoms. To date, October 
15, 1942, she has gained 8 pounds and has no 
complaints. Diagnosis: chronic thyroiditis. 

REMARKS 

As Stated previously the association of 
extreme neurosis or phychosis with most 
thyroid diseases is not frequent. I believe 
that in the cases herein reported the mental 
reactions w'ere probably of the toxic ex- 
haustion type. Toxic exhaustive psychoses 
have been found usually in cases of 
thyrotoxicosis due to either exophthalmic 
or adenomatous goiter, however, the his- 
tory has usually been short and rapid 
improvement followed medical treatment. 
In the two cases herein reported medical 
treatment did not help. Although the 
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toxicosis is of thyroid origin in the exoph- 
thalmic, adenomatous, and in the cases 
with thyroditis, in the latter, there is 
probably the production of an active toxin 
while in the other two conditions it may 
simply be a th\Toid disfunction. 

The etiology of this condition is not 
definite. Focal infection has been con- 
sidered a possible cause and in both the 
cases reported there have been definite foci 
of infection in the upper respiratory tract, 
sinusitis and throat infection in one and 
repeated sore throats in the other. Plummer 
has considered tuberculosis as a possible 
cause and Meeker has mentioned the possi- 
bility of a relationship between remnants 
of the postbronchial body and Reidel’s 
Struma. 

In making the diagnosis of Reidel’s 
disease I believe the history is very impor- 
tant. Both patients complained of nervous 
manifestation over a period of time with 
some cough and choking sensation. The 
condition would become improved tem- 
porarily without medication; however, as 
the process progressed the nervous mani- 
festation would become aggravated to the 
point where the patients appeared to be in 
a continuous state of hysteria. There was 
progressive loss of weight in both cases 
and at the time of operation they 
appeared to be chronically ill. The basal 
metabolic rate in both cases was somewhat 
elevated. Locally of course there is the 
enlargement of the thyroid, stony hard in 
character, with or without tenderness all 
depending upon the activity of the process 
at the time of examination. At one time the 
right lobe in Cases i was so extremely 
tender I thought the patient might be 
developing a localized abscess in the gland. 
This, of course, was an acute exacerbation 
of the chronic process. 

In making a differential diagnosis, one 
has to consider principally toxic adenomas, 
malignancy of the thyroid and Hashimoto’s 
disease, and other conditions to be con- 
sidered are infectious thyroiditis, tuber- 
culosis, syphilis and phlegmon of thyroid. 

In malignancy of the thyroid, the patient 
is usually over forty-five years of age and 


gives a history of pre-existing adenoma of 
the thyroid. The skin and cervical glands 
are usually involved in malignancy and not 
with Reidel’s thyroiditis. Pain is more 
pronounced with malignancy. 

In toxic adenoma one has the marked 
elevation of the metabolic rate and the 
symptoms that go with it. Locally, there is 
usually the circumscribed tumor mass 
which is not stonj- hard in consistency and 
not tender to palpation. 

In Hashimoto’s disease, there is a tend- 
ency to myxedema with a uniform enlarge- 
ment of the gland which is not stony hard 
on palpation. Hashimoto’s disease responds 
to radium while Reidel’s disease does not as 
a rule. 

The treatment of Reidel’s Struma is 
primarily surgical. Relief of both local and 
constitutional symptoms are obtained im- 
mediately after operation. 

SUMM.\RV 

1. Two cases of Reidel’s Struma are 
herein reported. 

2. In both cases nervous manifestations 
were very marked, and when present with 
thyroid enlargement of stony hardness one 
should consider Reidel’s Struma. 

3. Surgery afforded immediate relief in 
both cases. 
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BILATERAL RUPTURE OF QUADRICEPS FEMORIS TENDONS 
WITH SIX'YEAR INTERVAL BETWEEN INJURIES 

Charles M. Graney, m.d. 

On Staffs of St. Jerome's anti Batavia Hospitals 
n.ATAVIA, NEW YORK 


C OMPLETE rupture of the quadriceps 
femoris tendon is a relatively rare 
traumatic ie.sion. Conway,' in 1940, 
reported only five eases in five years in an 
active metropolitan hospital (St. Vincent’s). 
Carlucci,- in 1934, found only four eases at 
Bellevue in the preceding ten years; during 
the same time there were 318 fractures of 
the patella in the same hospital. Sonnen- 
shine^ reported four eases of ruptured 
quadriceps tendon to fifty-one cases of 
fractured patella in five years at the Harlem 
Hospital. iMcyerding,' in 1935, reported 
nine eases in ten years at the Mayo Clinic. 

Bilateral rupture of the quadriceps ten- 
dons arc even more rare. Cases have been 
reported by Meyerding,'’ Frey,*' Sonnen- 
shinc,’ Milne,' Chichester,’^ Woodbridge,’' 
Kelly'® and James," In all of the.se eases 
the second rupture occurred either when 
the patient attempted to rise after the first 
injury or within the course of a few days. In 
the case herewith reported there was a 
period of six years between the two rup- 
tures. The first rupture in this case was not 
repaired and the second was, so that an 
interesting comparison between an old 
unrepaired rupture and a recent repaired 
one is presented in the same patient. 

Extension of the leg at the knee is 
produced by the action of the quadriceps 
muscle. The quadriceps muscle is composed 
of the rectus femoris and the three vasti 
muscles, the vastus medialis, the vastus 
lateralis and the vastus intermedius. The 
tendons of these muscles converge into a 
common tendon, the quadriceps tendon. 
This common tendon is inserted into the 
tibial tubercle and contains the patella as a 
sesamoid bone. The portion of the tendon 
inserted into the proximal or superior 

1 12 


margin of the patella i.s known as the 
quadriceps tendon, and the portion e.xtend- 
ing from the distal or lower margin of the 
patella and anchoring it to the tibial 
tubercle is known as the patellar ligament 
or patellar tendon. 

Complete rupture of the quadriceps 
tendon produces a prompt and marked 
disability, ns active extension of the leg at 
the knee is immediately lost. This results in 
inability to walk, and medical attention is 
usually sought at once. 

If the patient is seen shortly after the 
injury, the diagnosis should not be missed. 
The nature of the accident will give a clue 
to the injury, the .same type of accident 
that causes a fracture of the patella being 
the usual one, that is, a sudden violent 
contraction of the quadriceps muscle while 
the knee joint is hypcrfie.xcd. This usually 
occurs in a misstep or a sudden attempt to 
regain one’s balance. Very rarely rupture of 
the quadriceps may occur from a direct 
blow. 

Pain, inability actively to extend the leg, 
and a sulcus above the patella, where the 
tendon has separated and retracted are 
immediate cardinal signs of this injury. In a 
complete tear, the condyles of the femur 
can be readily felt and a normal easily 
mo\-able patella can usually be palpated. 
Later these signs may be obscured by the 
hemarthrosis and swelling, which occurs in 
the course of a few hours. Tenderness in the 
region of the injury will be a constant find- 
ing. A'’-rays should be taken to rule out 
fracture of patella or other fractures about 
the knee joint. 

Etiology. Factors which may cause a 
tear or rupture of muscle or tendon as listed 
by Gilcreest'® are: (i) Senility; (2) patho- 
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logical changes, such as, arthritis, myositis, rupture that some intrinsic weakness in the 
acute infectious disease, arteriosclerosis, tendon or its attachment Avas one of the 
syphilis, tuberculosis, neoplasm; (3) physi- most important factors. 


Fig. I. 


Fig. 3. 



Fig. 2. 


Fig. 4. 


Fig. I. Shows scar three months after repair on right knee, and shows on left 
knee how fingers can be introduced behind patella through old rupture of 
quadriceps. 

Fig. 2. Lateral view, showing how fingers can be introduced behind patella 
through old tear of quadriceps. 

Fig. 3. Showing degree of extension of repaired quadriceps tendon three 

months after operation. 

Fig. 4. Showing degree of flexion three months after repair of quadriceps. 

ologic predisposition; (4) occupation; (5) The incidence of quadriceps rupture is 
fatigue, and (6) trauma AA’hich is either greatest in the age group of fifty to seA’enty 
direct or indirect. years, and is somewhat more common in 

It AA’Ould seem from cases of bilateral males. 
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Fig. 5. Showing lack of complete exten- 
sion following unrepaired rupture of 
quadriceps tendon and depression 
above patella. 



Fig. 6. .A'-ray, anteroposterior view Fig. 7. .^T-ray, lateral view of right knee 
of right knee joint; recent rup- joint with recent rupture of quadriceps 

ture of quadriceps tendon. tendon, showing intact patella. 
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The treatment of complete rupture of 
the quadriceps tendon is by surgical suture 
of the tendon. The incision technic and 



Fig. S. -V-ray, .anteroposterior view 
of left knee joint: old rupture of 
qu.adriceps tendon, 

type of suture material used vary con- 
siderably, but the principle of prompt 
suture of the torn tendon and its lateral 
expansions, with splinting in the extended 
position is common to all. This case illus- 
trated well the necessity for open operation. 

CASE REPORT 

The patient, C. G., a white female of forty- 
six, who was working as a housekeeper, caught 
her left heel in a torn hem in her skirt, falling 
heavily and severely injuring her left knee. 
There was deformity of the knee, extension 
was immediately lost, and the patient stated 
that the knee cap was displaced downward. 
The attending physician made a diagnosis of 
dislocation of the knee joint and reduced the 
dislocation. She was removed to the hospital 
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in an ambulance and on admission .\-ra\ s were 
taken, which showed no bony injury. The 
admission diagnosis was dislocation of left 



Fig. 9. A'-ray, lateral view of left knee joint; 
old rupture of quadriceps tendon; patella 
slightly lower than on right. 


knee and rupture of quadriceps tendon. The 
knee was not dislocated on admission to the 
hospital. The patient refused operative repair 
of the injury, and the leg was placed in a 
posterior splint and the patient put to bed. On 
June 15, 1936, six weeks after the injury, the 
splint was removed, and the patient was 
allowed out of bed. During the next two weeks 
she got about on crutches, and on June 30, 
1936, she was discharged from the hospital 
walking with a cane. The result was what would 
be expected without the repair of the torn 
tendon. There was loss of about forty degrees 
of extension, a large defect above the patella, 
and considerable limping. It was as a result of 
this, that the Injury to her right knee occurred. 

On July 14, 1942, the same patient, now 
aged fifty-two, while walking on the street 
came to an uneven spot on the sidewalk where 
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siie caught the heel of her left foot, which was 
the side with the previously injured knee. To 
keep from failing, she forcibly extended the 
right knee, felt a sudden pain and fell to the 
sidewalk. She was unable to rise and was 
carried to her home, where I saw her within a 
half hour of the injury. The diagnosis was very 
apparent particularly in view of the old injury 
to the left knee. There was not yet much 
swelling of the right knee, and a large gap was 
present above tlie patella, whicli was unusually 
mobile. The back of the patella and the anterior 
part of the knee joint were easily palpated. 
Needless to say, loss of extension of tlic right 
leg was practically complete. The patient was 
removed to the hospital and the leg was placed 
in a posterior splint. The following morning 
■v-rays were taken, which revealed no bony 
injury or abnormalities. She agreed to open 
repair of the recent injury, but refused repair 
of the old injury. After waiting a week to allow 
swelling to subside, and tissue resistance in 
the knee joint to develop, the patient was 
operated upon on July 21, 1942. 

Under ether anesthesia, the skin was pre- 
pared with merthiolate, draped and the knee 
joint and patella exposed by a horseshoe shaped 
incision above the patella, with the convexity 
upward. The quadriceps tendon was found 
completeh' torn olT from tlic upper border of 
the patella with deep tears into the lateral 
e.xpansions of the tendon. The knee joint was 
filled with blood clots which were evacuated. 
The tendon was sutured to the remaining 
tendon on the anterior surface of the patella 
with kangaroo’ tendon. The fascia was sewn 
with chromic catgut. Four Gm. of sulfathiazole 
powder were placed in the joint and 4 Gm. in 
the incision. The skin was closed with plain 
catgut, the wound dressed, and a circular 
plaster cast applied. 

The postoperative course was smooth, the 
patient being allowed up in a chair on the 
eighth postoperative daj'. On the thirteenth 
postoperative day, the cast was split and the 
dressing changed. The wound had healed by 
first intention. The patient walked about a 
little with the leg in a cast and used a cane 
until about five weeks after the operation, 
when the cast was removed and an elastic 
bandage applied. She was then able to get 
about with the use of a cane, and has improved 
steadily since, until the present time, three 


months postoperativcly. The function in the 
leg is about normal. 

SU.M.MARy 

Total rupture of the quadriceps tendon 
is a relativ'ely uncommon condition. This 
patient presents an interesting comparison 
between an unrepaired rupture of the left 
quadriceps sulTcred six years ago, and a 
repaired rupture of the right quadriceps, 
sustained three months ago. No attempt 
has been made to go into the etiological 
factors of tiie condition, but it is believed 
that this case illustrated in one patient the 
importance of earh' surgical repair of the 
torn quadriceps tendon. 
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CHRONIC ILEITIS WITH CONCOMITANT URETERITIS* 


CASE REPORT 


Joseph A. Hyams, m.d.,! Sidney R. Weinberg, m.d. 

AND 

John L. Alley, m.d. 

NEW YORK, NEW YORK 


A CAREFUL search reveals that while 
over a thousand cases of regional, 
nonspecific enteritis have been re- 
ported from all over the world, no cases of 
urologic complications have been previ- 
ously cited. In the decade since the disease 
was described by Crohn and his co-workers, 
no definite etiological agent has been found. 
According to present knowledge from a 
study of the diseased tissues, the underlying 
disturbance is an infectious process that 
gives rise to a nonspecific, granulomatous 
reaction. The area affected is usually the 
terminal ileum but other parts of the ileum 
and jejunum have been described as being 
similarly involved. As the disease pro- 
gresses, there is a characteristic formation 
of fecal fistulas. These are caused by a lytic 
change induced by inflammatory processes 
and the fistulas most frequenth’ seen are 
peri-anal, perirectal, rectovaginal, or bur- 
rowing into a previous laparotomy scar. It 
is of interest to urologists to note that no 
fistulas have been reported draining into 
the lumbar area. Another characteristic 
change is the formation of large, inflamed 
glands draining the infected area. It is 
possible that in this case report about to be 
presented of a concomitant ureteritis with 
a regional ileitis, the infecting agent spread 
to the ureter via the lymphatics of the 
lower ureter which drain into the hypo- 
gastric plexus and from there an anasto- 
mosis with the inferior mesenteric glands is 
possible. The infrequency of ureteral com- 
plications with ileitis suggests the fact that 
this lymphatic anastomosis between the 
intestines and the ureter is either a rarity. 


or attention has not been sufficiently 
focused on the urinary tract as a possible 
source of concomitant disease. 

Another point of interest in this disease 
entity is that the pathologic picture may 
go on to regression. Probstein and Owen- 
feld have reported a biopsy in which during 
the closure of an enterostomy wound three 
months after an acute onset of nonspecific 
ileitis, normal tissue was found. In this 
case, also, the disease changes in the ureter 
regressed after the intestines were success- 
fully treated. 

CASE REPORT 

A sixteen-year old male was admitted to the 
New York Post-Graduate Hospital for the 
first time on November 26, 1939, with a chief 
complaint of frequency and nocturia of eighteen 
months’ duration. In addition to having to get 
up three times at night to void, the patient 
also had frequently wet the bed. Further 
questioning elicited a history of intermittent 
gastrointestinal disturbances over a period of 
six years consisting of epigastric pain and 
borborygmus. The past histor3' of this patient 
was negative except for an abdominal injury 
in 1935 sustained while playing football. 

Physical examination was negative except 
for a moderate tenderness over the right kidney 
and bladder region. A medical consultation 
suggested a diagnosis of appendiceal abscess, 
adherent to the ureter with resultant infection 
of the urinary tract. 

An intravenous urogram taken shortly after 
admission (Fig. i) revealed dilatation of the 
right renal pelvis and calyces as well as blunting 
of those of the upper pole. Angulation and 
constriction at the ureteral pelvic junction, 
dilatation of the ureter and a dlvertlcular-like 


From the Dep.irtment of Urologj-, New York Post-Graduate Medical School and Hospital, Columbia University, 
New York City, t Dr. Hyams died suddenly just before the completion of this article. 
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pouching on the left side of the urinary bladder sided, only to rise again four days later. On his 
was also noted. eleventh hospital da}% a barium colon enema 

Cystoscopy and retrograde pvelographv was done. An inflammatory infiltrated lesion 
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Fig. I. Intravenous urogram showing 
dilatation of right renal pelvis and 
calyces with blunting of those of upper 
pole; also angulation and constriction 
at ureteral pelvic junction, dilatation 
of the ureter, and diverticular-like 
pouching on the left side of urinary 
bladder. 

(Fig. 2) revealed marked congestion about the 
right ureteral orifice. There was a definite right 
pyelectasis with narrowing of the lower end of 
the ureter, suggestive of stricture due to an 
extrinsic or intrinsic factor. However, the 
condition was not deemed sufficient to explain 
the clinical picture. The possibility of subacute 
appendicitis was entertained. 

Laboratory analysis of the urine was essen- 
tially negative save for 20 to 30 leucocytes per 
high power field. The blood count showed 
3,350,000 red blood cells, 56 per cent hemo- 
globin, 6,800 white blood cells with a differen- 
tial of 59 per cent polymorphonuclear and 
I per cent eosinophiles, and 6 per cent mono- 
nuclear, 34 per cent lumphocytes. Blood chem- 
istry was within normal limits. The urine 
culture showed Bacilli coli acidi lactici and 
nonhemolytic streptococci. The right kidney 
urine was negative. 

On the fourth hospital day, the patient had a 
sudden rise in temperature which quickly sub- 
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Fig. 2. Retrogr.ide pyclogram showing right 
pyelectasis with narrowing of lower end 
of ureter suggestive of stricture due to 
extraneous mass. 

with typhilitis and mass in the right iliac fossa 
was suggested. In view of the general colonic 
atonicity alternating with spasms of the distal 
colon, the likelihood of concomitant colitis or 
dysenteric infection was entertained. A chest 
plate was negative. Surgical consultants 
believed that the right lower quadrant mass 
was probably granulomatous. The white cell 
count at this time was 16,400 with 82 per 
cent polymorphonuclears, 4 per cent mono- 
nuclears and 14 per cent lymphocytes. 
Urinalysis showed consistent pus. The blood 
Wassermann test was negative. 

The patient was operated upon by Dr. Ralph 
R. Moolten of the Surgical staff on his eleventh 
hospital day and he was found to have regional 
ileitis. The terminal ileum and cecum were 
involved in an inflammatory reaction. The 
ileum pro.ximal to the ileitis was anastomosed 
to the transverse colon. Eight days later all 
drains and sutures were removed. The patient 
was discharged on his fifteenth postoperative 
day. 

The hoy was readmitted to the hospital on 
March 21, 1940. In the interim he reported 
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that he had felt fairly well with drainage from 
his ileotransverse colostomy. The discharge, 
liowever, had increased greatly in the past 


An intravenous urogram (Fig. 3) taken on 
the day of his discharge showed a moderate 
ureteropelvic dilatation on the right side with 



Fig. 3. Four months after temporary Heo- 
trans^■ersc colostomy showing persistence 
of ureteral changes. 


three weeks, necessitating changing of dress- 
ings three times a day. However, he had had 
normal bowel movements during this time. 
On e.\amination, the midabdominai scar was 
found to be well healed with keloid formation, 
but there was an open sinus at the lower por- 
tion. Surrounding the ostium there was a 
two inch area of induration. Gre\ish green 
purulent material oozed out of the opening. 

Five days after the second admission, the 
patient had a resection of the lower ileum and 
ascending colon performed by Dr. Thomas 
Russell, the Director of Surgery at the New 
York Post-Graduate Hospital. The aforemen- 
tioned sinus was dissected down to its base 
which was clamped and cut, and the base of 
the fistula closed. Adhesions between both the 
large and small intestines and the urinary 
bladder were separated. Removal of the 
terminal ileum, cecum, ascending colon, and 
transverse colon, proximal to the transverse 
colostomy was done. The portion of the ileum 
distal to the anastomosis was closed as was 
the transverse colon proximal to the anastomo- 
sis. The patient was discharged from the 
hospital on his thirty-fifth postoperative day 
ii\ excellent condition with the wound well 
healed. 
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Fig. 4. Intravenous urogr.am si.x months after 
permanent resection showing normal right 
ureter after obstructing mass and inflam- 
matory focus was removed. 

angulation at the ureteral pelvic junction as 
well as in the midabdominal ureter. Partial 
obstruction (apparently extrinsic) appeared to 
originate at about the level of the lower sacro- 
iliac margin. There was no evidence of lithiasis. 
Laboratory findings at this time were essen- 
tially as on pret'ious admission. 

About six months later, on October 24, 1940, 
the patient was readmitted to the hospital for 
the third time for an intravenous urogram. 
(Fig. 4.) The plates showed considerable 
Improvement, with return of the right ureter 
and pelvis to normal size. Laboratory findings 
at this time were normal. 

A recent examination in the “follow-up” 
Urological Clinic in December, 1942, showed 
this boy to be perfectly healthy and normal in 
every respect. He had obtained emploj’ment 
as an elevator operator and was performing 
entirely satisfactory service. He offered no 
complaints as to either the genitourinary- or 
gastrointestinal tracts and had gained twenty- 
five pounds in weight and two Inches in helgth. 
The boy has also passed a physical examination 
and been accepted for duty with the inactive 
reserve of the Army Air Corps. 
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CONXLUSlOX 

1. A case is herewith presented of 
chronic regional, nonspecific ileitis with 
concomitant ureteritis. The mode of trans- 
mission of the infecting agent is unknown, 
but there is a possibility' of lymphatic 
drainage from the inflammatory mass in 
the intestines to the ureter. 

2. It was also demonstrated that there 
was definite extrinsic pressure on the 
ureter from the granular mass of the ileum. 

3. As soon as the focus of infection and 


obstruction in the intestines were remo%xd, 
the ureter returned to normal physiology 
and structure. 

REFERENCES 

CuoiiN", Bl'Kii.i, B. Regional ileitis. An>. J. Surg., 46: 
74-78, 1939. 

PuonsTtiiN, II. and GnfENFr.LD, E. Acute regional 
ileitis. Ann. Surg., 103: 273, 1936. 

SiiAi'iuo, R. Regional ileitis, a summarj- of the litera- 
ture. Am. J. Med. Sc., 198: 269. 1939. 

Tumf.n, II. J. Regional ileitis; a review. Inlemal. Clin., 
2: 274, 1938. 

WiiiTS, C. W., Jit. and Lvos, B. B. J. Digest. Dis., 
8; 24rt-248, 1941. 




The three possible sources of gaseous distension of the obstructed gut 
are (1) formation of gas as a result of digestive processes, (2) diffusion of 
blood gases into the intestinal lumen, and (3) passage of swallowed atmos- 
pherie air into the intestine. The gases commonly present in intestinal 
meteorism are nitrogen, oxygen, carbon dioxide, hydrogen, methane, and 
hydrogen sulfide, the proportions being subject to considerable variation. 
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W E are presenting a case report of a 
malignant carcinoid of the stomach. 
The diagnosis was established his- 
tologically following a subtotal gastric 
resection. The clinical impression was that 
of gastric malignancy. Roentgen studies 
revealed a new growth in the pyloric 
region of the greater curvature. This find- 
ing was corroborated at the operating table. 
Here the diagnosis of gastric malignancy 
with regional glandular metastases was 
made. 

A brief historical review of this subject 
attributes the first description of carcinoid 
tumors to Langhans in 1867. It was in 1888 
that the true difl'erentiation between carci- 
noid and ordinary adenocarcinoma was 
made bvLubarsch. The term, carcinoid, was 
used for the first time by Oberndorfer in 
1907. The cytoplasm in the cells of carci- 
noid was shown by Gossel and Masson to 
have a selective affinity for silver salts. 
These cells were identified as argentaffin 
cells. Thereafter the tumor was called 
argentaffinoma (1914). Raiford reported 
the first clinical case of a malignant carci- 
noid tumor of the stomach (1933)- Petti- 
nari of Italy is credited with removal of a 
gastric carcinoid from a patient with com- 
plete pyloric obstruction (1935). Two years 
later Entwisel successfully removed multi- 
ple carcinoid tumors from the stomach of a 
young woman. Until 1939, a review of the 
literature by Plant revealed only nine 
carcinoid tumors of the stomach. Lemmer, 
of Wisconsin, surveyed thirty-one cases of 
carcinoid. Of this number only one was 
located in the stomach. This Avas a benign 
lesion. W'e are presenting what we believe 


to be the eleventh carcinoid tumor of the 
stomach and one of the few to display 
evidence of malignancy. 

PATHOLOGICAL PICTURE OF CARCINOID 

This type of tumor confines its location 
to the gastrointestinal tract. The appendi.x 
is a common site, the small and large 
intestine are the next most frequent loca- 
tions. Infrequently they are found in the 
rectum. Rarely is the stomach involved. 
Originally, carcinoids were accepted as 
benign tumors. This belief is no longer 
tenable. Many cases have been reported in 
which carcinoid tumors displayed malig- 
nancy and metastasized to lymph glands 
and the liver. At present according to some 
reports 17.5 to 20 per cent of carcinoids are 
malignant.-’’ 

Ewing states: “carcinoids are generally 
found at autopsy, when they appear 
as small, firm, yellowish, circumscribed 
nodules from 0.5 cm. to i cm. in diameter. 
These tumors are situated in the submu- 
cosa and muscularis covered with smooth 
mucosa and thickened peritoneum. Larger 
tumors may protrude into the intestine or 
peritoneum, or encircle and constrict the 
lumen, or infiltrate the surrounding tissues. 
Occasionally they are multiple.” 

The microscopic pathology of carcinoid 
has been studied bv manv investigators. 
Masson published a series of papers, from 
1914 to 1930, in which he interpreted these 
tumors are arising from an endocrine gland 
connected with the sympathetic nervous 
system. Cells were found which contained 
many argentophile granules (argentaffin 
cells or cells of Kultschitzsky). Masson 
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noted the association of the tumors with 
tumor-like proliferation of the terminal 
nerve-fibrils, producing a form of obliterat- 


weight over a period of seven months. Since 
May, 1942, she was observed and treated by 
a family physician for anemia. She was finally 



Fig. I. Ovoid and polygonal shaped cells .ar- 
ranged in cords and alveoiar-like m, asses, 
llyperchromatic nuclei and mitotic figures 
are visible, (tjo X) 


ing appendicitis. He described an apparent 
interchange of argentaffm cells between the 
epithelial fibrils and the nerve-filaments. 
He conceived this structure to signify a 
functional union between the glands and 
the sympathetic nervous system.- It is 
generally agreed that this type of tumor 
arises from the chrome cells near the base- 
ment membrane of the crypts of Lieber- 
kuhn in the gastrointestinal tract. ^ 

A carcinoid may present histological 
features suggesting a low grade melanoma 
or a basal cell carcinoma. Structurally they 
present groups of epithelioid cells, cuboidal 
or cylindrical, granular and argentophile, 
arranged in small groups indistinctly aci- 
nar, or in broader cords, or at times in 
palisade form.- 


CASE REPORT 

The patient was a white female, sixty-eight 
years of age, who was admitted to Kings 
County Hospital of Brooklyn, New York, on 
August 5, 1942, and discharged from the 
surgical service on September 13, 1942. 

Her chief complaints on admission were 
weakness, and fatigue for the preceding three 
months, with a loss of seventeen pounds in 



Fig. 2. Invasion of the muscularis by carcinoid 
cells. Central tumor embolus seen in a vas- 
cular channel. (150 X) 


sent to the hospital because of a marked 
anemia due to “possible internal bleeding.” 
The past history elicited no factors pertinent 
to her present illness. 

Physical examination revealed a -well devel- 
oped, obese, white female, clinically anemic, 
not in acute distress. The salient physical 
findings were: Blood pressure 155/95; pulse 92; 
respirations 24; temperature ioo°f. Heart 
sounds were of good quality with slight 
increase in the first sound at the apex. No 
masses were palpable in the abdomen. 

Laboratory data revealed the following: Red 
blood cells 2,900,000, hemoglobin 7 Gm., 
(hypochromia and microcytosis present) white 
blood cells 8,750; 84 per cent poNmorpho- 
nuclears, 16 per cent lymphocytes; the urinal- 
ysis showed specific gravity 1.017; albumin 
one plus, microscopic negative; blood chem- 
istry: urea 38, creatinine 1.24, sugar 87 mg. 
per cent. 

Gastric analysis on August 12, showed no 
free hydrochloric acid in any specimen, no 
lactic acid, no blood and no bile. The total acid 
values in five specimens were respectively 7. 
14, insufficient, 13, 10. The second analysis on 
September 2, showed one plus blood in all 
specimens. The total acidity was reported in 
five specimens as 5, 16, 5, 19, 10. 

The electrocardiogram demonstrated left 
axis deviation. Roentgenograms revealed a 
constant irregular cauliflower-like, plum-sized 
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defect in the contour of the stomach. This was 
located in tlie pyloric region of the greater 
curvature. The picture was compatible with 
a new growth. 

Barium meal showed a six-hour partial 
retention of stomach contents and confirmation 
of the above mentioned constant irregularity. 
The head of the barium meal was in the trans- 
verse colon, the tail was seen in the terminal 
ileum. 

On August 25th surgery was undertaken. A 
subtotal gastrectomy was performed for pre- 
pyloric malignancy (posterior Polya type 
gastrojejunostomy). At the operation the 
suprapyloric lymph glands were enlarged, firm, 
and suggested metastases from the stomach. 
No nodules could be found in the liver. 

Postoperatively the patient was given a 
prescribed standard routine and was discharged 
on September 13th. Radiation therapy was 
suggested postoperatively but not given. The 
temperature was elevated for six days post- 
operatively, rising to 102.8 °f. on one occasion. 
From the eighth postoperative day to the 
date of discharge the temperature was normal. 

Pathologically, the specimen consisted of a 
portion of stomach with a neoplasm noted in 
the pyloric region. The neoplasm was pro- 
jecting into the lumen and arose from the 
mucosa. The mass was cauliflower-like in 
appearance and measured 4 by 6 cm., it was 
pedunculated in character, firm and grayish 
white in color. The surface was mottled. The 
distal part of this mass was crater-like in 
contour; the borders of the crater were hard- 
ened. This new growth was easily demarcated 
from the apparently normal surrounding 
mucosa. 

Microscopic examination revealed the sec- 
tion to be one of the stomach in which there 
was noted a neoplasm composed of ovoid and 
polygonal shaped cells arranged in difluse and 
alveolar-like masses and in cords. Running 
between the cells was a stroma composed of 
rather dense fibroblastic tissue dividing the 
cells into alveolar-like masses. Some of the 
eells showed hyperchromatic nuclei but ail 
the cells did not appear to be malignant in 
character. These cells were present in the 
muscularis and suggested invasion of this layer. 


Diagnosis; Carcinoid of the stomach (malig- 
nant). (Figs. I and 2.)* 

CONCLUSION 

A case is presented which after clinical 
and laboratory studies substantiated the 
preoperative diagnosis of an obstructing 
gastric malignancy. At the operating table 
the impression was confirmed showing, in 
addition, metastases to the regional lymph 
glands but not to the li^'er. A subtotal 
gastrectomy was performed. Histological 
studies revealed the lesion to be a malig- 
nant carcinoid. 

The patient was discharged nineteen 
days following operation. At this writing, 
more than one month later, the patient is 
living and well, has maintained her weight 
and has no difficulty in retaining a regular 
soft diet. 

W’c wish to express our appreciation to Dr. 
William W. Hala, Director of our Pathological 
Laboratories, for corroborating the histo- 
pathologica! findings. 
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SECONDARY OR DELAYED HEMORRHAGE FROM A 

RUPTURED SPLEEN 

CASE REPORT 

Major Edward Francis McLaughlin, m.c. 

PHILADELPHIA, PENNSYLVANIA 


T his case adds one more to the 
accumulating records of delayed hem- 
orrhage from a ruptured spleen. 

CASE REPORT 

R. H, (Nazareth Hospital 2822), a white 
male of twenty-nine was first seen on Julj' 9, 
1941 in his home. He was lying on his side in 
bed with his knees drawn up and seemed 
reasonably comfortable in this position and 
was smoking a cigarette. He recited his historj' 
readily and answered questions promptly. 
His color was fine and he was in no wise 
shocked. His greatest discomfort was in chang- 
ing position during which process he had a 
great deal of upper abdominal pain. The story 
he gave was this: After having had breakfast 
at a restaurant on his way to work the night 
before he had broken out in a cold sweat as 
he walked down the street and shortly there- 
after was seized by abdominal pain which was 
generalized and which doubled him up. A 
little later he felt the pain in both shoulders. 
He hailed a fellow bakery-wagon driver who 
took him in his wagon to the stable where 
friends gave him a liquid to drink which he 
promptly vomited. He went out on the route, 
having a helper do the driving but stopped at a 
hospital receiving-ward where he was examined, 
given some pills and told to return the next 
day. He noticed a striking thing by this time, 
namely, his abdomen was getting larger and 
that his “pants felt tight.” Opening the top 
buttons he felt better but later when he tried 
to close them he could not do so. His ab- 
dominal and shoulder pain persisting, the man 
decided to go home and got a taxi. On the 
journej' to his house he knelt in the back of 
the cab clutching his abdomen to relieve the 
intense pain as much as he could. At home 
he got right into bed and in the morning called 
his doctor. The doctor on examining him noted 
a marked rigidity of the muscles of the ab- 


dominal wall and believed that he was dealing 
with a ruptured peptic ulcer and called me to 
see the patient. I found him as I have alreadj’ 
recited and was likewise struck by the board- 
like rigidity of the abdominal wall. Believing, 
too, that we were dealing with a ruptured 
peptic ulcer and being concerned over the 
number of hours which had elapsed since 
the onset, I arranged immediatel3" to send the 
patient to the hospital, and as soon as possible 
after arri\'^al to the operating room. The general 
condition being verj' good (temperature 99°F-, 
pulse 1 1 8, respirations 26, red blood cells 
4,430,000, hemoglobin 71 per cent, white blood 
cells 11,900, polj'morphonuclears 76 per cent, 
Ij^mphocjaes 13 per cent, rods ii per cent), 
no preliminary measures were considered neces- 
sary' but a set-up for giving intravenous glucose 
during the operation was provided. 

With the patient under spinal anaesthesia 
a high right rectus incision was made. Through 
the peritoneum black liquid could be seen 
which on the opening was obviously' blood — 
fresh and clotted mixed. The quantity was 
large. The liver was explored and found un- 
broken. The omentum, which directs as well 
as protects, was found turned upward and 
leading to the spleen. A rent could be felt in 
the surface of this organ. The peritoneum was 
then closed and another opening made in the 
left hy'pochondrium paralleling the rib margin. 
Fortunately', with fingers grasping the pedicle, 
the spleen could be elevated and freed rapidly' 
because bleeding was now marked, coming from 
the surface of the spleen along the edges of a 
deep rent, and also from the depth of this 
clot-filled rent near the pedicle itself. The 
pedicle was clamped and the spleen severed. 
A heavy' silk tie was used for the pedicle. 
Residual bleeding in splenic vessels and from 
the pancreatic surface was controlled by finer 
silk suture-ligatures. Through ail this the 
patient’s general condition remained e.xcellent; 
there was no apparent shock. Nitrous oxide- 
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ether anesthesia had had to be resorted to 
shortly after the first incision was made, no 
true relaxation having been secured from the 
spinal (150 mg. procaine crystals). Intravenous 
glucose 5 per cent in normal saline was being 
given from the start of the operation. After the 
splenectomy all blood and blood clots were 
allowed to remain in the peritoneal cavity. 
Both wounds were now closed (iust the 
peritoneum itself having been previously closed 
on the right). No drains were inserted. 

The patient’s recovery was marred by a 
bronchopneumonia combatted successfully with 
sulfathiazole, by a secondary anemia (lowest 
red blood count 3,770,000, hemoglobin 67 per 
cent) for which repeated transfusions were 
given and by a superficial collection of serum 
and serosanguineous material in the left sided 
wound. The patient left the hospital on his 
twenty-fourth day and recovery Avas complete; 
the Avound healed completely, and the patient 
Avas AA-alking, etc., three Aveeks after that. 

REMARKS 

Upon going into further details in the 
history, particularly as to the question 
of preceding trauma, the folIoAving story 
AA'as obtained: On June 25, 1941, about 
tAvo Aveeks before the onset of his present 
trouble, the patient had been Avatching a 
sand-lot baseball game from the players’ 
bench along the first base line and had 
been struck in the loAver left chest (indi- 
cating a point OA'er the spleen) by a line 
drive foul ball. He felt as if the Avind had 
been knocked out of him but after the 
players had rubbed his side he felt all right 
and AA-alked four blocks to his home 
“stopping for a beer on the AA-ay.” Later 
in the afternoon he took his children for a 
Avalk, returned home, ate a good dinner 


and retired at 7 p.m. About 10 p.m. he 
aAA'oke Avith a feeling that he could not get 
his breath but Avhen he got up and AA-alked 
around a Avhile this left. At Avork later 
that night he had shoulder pains on lifting 
heaA-y baskets but attributed the pains 
to draughts. From then on he Avorked 
every night although his shoulder pain 
AA-as present daily at some time or other. 
For four days before his scA-ere pain he 
had had epigastric pains suggesting to him 
that “something Avas stuck there.” Then 
came his trouble as already related. 

It presented one sign other than the 
classical ones Avhich may liaA'e some sig- 
nificance — the noticeable rapid distention 
of the abdomen — to the point at Avhich 
the patient could not re-button his trousers. 

As Avith many other such cases it Avas 
mistaken for a ruptured peptic ulcer. If a 
more careful history had been elicited this 
might not haA-e been the case, although 
the ulcer diagnosis could not have been 
eliminated entirely. 

The absence of shock and signs of hemor- 
rhage preoperatively is noteAA-orthy. One 
AA’ould haA-e e.xpected these. Perhaps the 
second hemorrhage had arrested itself, 
although the blood loss had not been small, 
and the actiA-e bleeding seen Avhen the 
spleen Avas e.\posed may have been due 
to the reopening of vessels by operative 
manipulation itself. Silk AA-as chosen espe- 
cially because of the exposed pancreas in 
fear of early digestion of catgut. 

The leaA-ing in of the blood and the 
omission of drainage AA-orked out very Avell 
here, the abdomen Avas soft in forty-eight 
hours and remained so except Avhere the 
serous collection occurred. 



BONE MARROW AND FAT EMBOLISM FOLLOWING 
FRACTURE OF THE FEMUR* 

John R. Schenken, m.d. and Frank C. Coleman, m.d. 
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NEW ORLEANS, LOUISIANA 


M any reports of fat embolism fol- 
lowing fracture of the long bones 
of the lower extremity arc in the 



Fig. 1 . Microphotograph showing piece of bone 
marrow in branch of pulmonary artery; 
hematoxylin and eosin; X io8. 


literature. Occasional reference in text- 
books and in the literature is made to the 
general subject of tissue embolism but we 
were able to find only one report’ on the 
occurrence of bone marrow embolism. 

We have recently observed a case of 
bone marrow embolism accompanied by 
fat embolism following the operative reduc- 
tion of a fracture of the neck of the femur. 

CASE REPORT 

The patient was an eightj'-six year old 
female who was admitted to the hospital on 
June 8, 194.2 because of pain in the left hip and 


inabilitt' to walk following a fall on the previous 
day. The roentgenogram showed a fracture of 
the neck of the left femur. An open reduction, 
which included the insertion of two three-inch 
wooden screws, was performed on June 8th. 
The patient ran a low grade fever until the day 
of her death on June 12th. 

The external postmortem examination of 
the body revealed a recent skin incision over 
the lateral aspect of the left great trochanter. 
The left lower extremit}' appeared to be in 
fairly good alignment. The wooden bone 
screws were firmN embedded into the frag- 
ments and only slight mobility at the point of 
fracture could be elicited. The only other gross 
finding of any consequence was a moderateh* 
dilated 425 Gm. heart. 

MicroscopicalK’, an early bronchopneumonia 
and a 2 mm. leiomyoma of the capsule of one 
kidney were the pertinent findings of general 
interest. Four sections of lung tissue were 
studied. Each of these showed numerous drop- 
lets of fat in the capillaries when stained with 
Sudan n’. In each of two i to 2 mm. branches 
of the pulmonary artery, a mass of bone marrow 
was present. Besides the myelocytic and 
erythroc3'tic elements, these contained mega- 
kar3>-oc3Tes as well as macrophages with 
phagocjTosed hemosiderin pigment. The larger 
piece contained nine fat cells. (Fig. i.) Some 
of the glomerular capillaries and the arterioles 
in the kidneys also contained droplets of fat 
when stained with Sudan iv. No fat was found 
in the vessels in the heart and liver. 

COMMENTS 

The immediate cause of death was prob- 
ably a combination of factors which 
included the advanced age, shock, opera- 
tive procedure, bronchopneumonia and 
fat embolism. The bone marrow embolism 
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played little or no part in tlic cause of 
death. 

W’c were unable to determine whether 
the bone marrow embolism occurred as a 
result of the fracture itself or as the com- 
plication of the operative procedure. The 
mechanism of entry was probably by 
way of the lacerated veins in the bone, the 
mouths of which remain open prior to 
occlusion by thrombosis. This is the com- 


monly accepted mechanism fur fat embol- 
ism as a result of trauma to bone. The 
fragments of marrow could have entered 
the vein either spontaneously or were 
forced into it mechanically by the bone 
screws. 
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Appendic.m^ bowel, biliary, and renal obstructions give rise to an 
intermittent crampy pain. The acme of the colic is of variable duration, 
lasting usually for several seconds to a few minutes. In lesions that assume 
the character of an inflammation with the elapse of time, there is usually as 
well a constant distress between the colics. The distresses occasioned by 
the various acute abdominal ills do not lend themselves well to comparison. 



VON RECKLINGHAUSEN’S NEUROFIBROMATOSIS 

A CASE OF HEPATOMEGALY AND SPLENOMEGALY 
Bennett W. Billow, m.d. 

NEW YORK, NEW YORK 


V ON Recklinghausen’s neurofibroma- 
tosis is a complex syndrome, capable 
of protean manifestations, and is 
more common than has been supposed. Of 
approximately 500 men and women ranging 
from seventeen to fifty-five examined for 
employment in a department store and an 
industrial firm during a period of one month, 
the author noted that eight of them, three 
male and five female, or about 1.6 per cent 
presented stigmas, as skin pigmentations, 
cafe-au-lait spots, and multiple cutaneous 
neurofibromas. Basing our total population 
upon this figure, there are approximately 
1.75 or 2,000,000 individuals with this 
condition, 

Sharpe and Young' quote a great number 
of isolated cases presented in the literature. 
Yet the incidence of the syndrome must be 
greater than recorded as many, presenting 
evidences of neurofibromatosis come to 
the physician because of something else 
and are, therefore, classified under other 
headings. Gardner and Frazier- (1930), in 
a review of the literature, were able to 
collect forty-four cases of bilateral tumors 
of the acoustic nerve, thirty-seven of 
which were associated with neurofibroma- 
tosis. Van Bogaert^ (i934)> and De Klejn- 
Gray' (1932) reported additional such 
cases. Davis^ has shown that about 10 per 
cent of the cases of tumors of the optic 
nerve reported in the 'literature (five in his 
own series), were associated with neuro- 
fibromatosis of the peripheral nerves. 
Lesions within the brain, gliosis, gliomas, 
and meningiomas, have also been reported.® 
The upper eyelid and region about the 
orbit and temple are common sites of these 
growths.^ Defects in bony structure, scolio- 


sis, irregularity in the shafts, and differ- 
ences in the length of the long bones have 
been described.®-' Soft nodules in the skin, 
known as molluscum fibrosum and cafe-au- 
lait patches, may accompany the more 
obvious tumors of the nerves, or they may 
be the only visible evidence of the disease. 
The endocrine and autonomic associations 
with neurofibromatosis have been stressed 
by Levin and Behrman.® Involvement of 
the pituitary,® thyroid and pancreas'® have 
been noted. A high incidence of feeble- 
mindedness has been recorded in those 
showing marked involvement." Heublein 
et al.'® reviewed the roentgenographic 
findings of the condition. 

Etiology. The cause of the disease re- 
mains unknown. It is of hereditary nature, 
and follows the Mendelian law as a domi- 
nant trait." Sharpe and Young' suggest 
that from a congenital or inherited meso- 
dermal abnormality, an embryonic tissue 
arrest is formed, which at birth, childhood, 
puberty and pregnancy may be clinically 
manifest, depending upon its response to 
the stimulation of the normal ph3'siologic 
growth factor. Neurofibromatosis appears 
in both sexes, and makes itself apparent, as 
a rule, at the time of puberty; however, in 
many instances, the manifestations appear, 
or first become evident in middle fife. It is 
further characterized by the numerous 
complications which majf develop during its 
evolution and the progressive character of 
its course. 

Pathology. It is beyond the scope of this 
paper to enter into a detailed discussion of 
the origin of the tumor. This point has 
occasioned debate for many years. A satis- 
factory classification of these tumors is 
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difilcuit, owing to the complex structure of 
the nerve trunks and the uncertainty of the 
source of the supportive cells which accom- 
pany nerve fibersd^ Penfield^^ and others 
support the mesodermal origin of the 
tumors from the connective tissue sheath of 
nerves (perineurium). Masson/^ on the 
other hand, believes that the tumors arise 
from the cells of the sheath of Schwann, 
and are therefore ectodermal in origin. 

Best known are the skin lesions, the char- 
acteristic soft or elastic nodules, known 
as molluscum fibrosum, and pigmented 
patches in the skin, smooth nonelevated 
light coffee colored. The presence of these 
alone, without other manifestations, are 
most often encountered. Some authors con- 
sider the presence of these two alone or as 
incomplete forms or formes fruste of the 
disease. 

The tumors may be of various sizes. 
They most often affect the peripheral nerx^es 
and are scattered over various parts of the 
body. Lesions within the brain, gliosis, etc., 
may be present. In general, neurofibromas 
are benign encapsulated tumors. Sarco- 
matous degeneration occurs in from 12 to 
13 per cent of patients showing stigmas of 
Von Recklinghausen’s disease.*® Except in 
the lungs these sarcomas extend by local 
invasion rather than metastasis. 

Cranial nerve palsies and clinical signs of 
pressure of the tumors are not uncommon. 
They depend upon the location and size of 
the tumors. Cortical involvement, with 
resulting defective memory, idiocy, and 
association with tuberous sclerosis have 
been noted. 

Multiple neurofibromatosis is a disease 
of man}- organs, and endocrine dyscrasias, 
such as mvxedema, diabetes mellitus, 

•j * * 

acromegaly and involvement of the adrenal 
glands may be part of the clinical syndrome. 

Defects in hearing, due to bilateral 
acoustic neurofibroma and defects in sight 
due to tumors of the optic nerve may be 
associated symptoms. 

A great varietv of bone abnormalities 
due to the involvement or erosion of the 
bone may be encountered. Hyperplasia of 


bone shafts occur including changes which 
in the .v-ray film appear as bone cysts. 
Moore" believes that the bony changes are 
not mereh- associated with but are the 
result of the changes in the nerve, either 
directly or indirectly. 

The syndrome ma}' sometimes be an 
accidental discovery in the course of a 
routine .v-ray examination. Such is the case 
of an intrathoracic neurofibroma reported 
by Lavender and Prentice.*' 

Pressure upon important structures, 
hemorrhages into a pachydermatocele, in- 
fections in the large tumors and malignancy 
may complicate and obscure the picture. 

CASE REPORT 

The patient, a forty -eight year old married 
woman, white, was first seen by the author 
at the Out-Patient Clinic in May 31, 1941, 
having been referred by the Chest Follow-Up 
Clinic for an opinion on her thyroid enlarge- 
ment. Her personal histor\' revealed several 
admissions to the Mt. Sinai Hospital because of 
hemoptysis. The first in 1932, revealed the 
cause by bronchoscopy, as a globular mass, 
semipedunculated and easily bleeding, covered 
by normal mucosa located in the right lower 
bronchus. Biopsy showed adenoma with angio- 
matous stroma. She had several one-day 
admissions for bronchoscopy thereafter. Phys- 
ical examination during 1932 to 1940 revealed 
no other abnormality. Her present complaints 
were choking sensation in the throat of six 
months’ duration with increasing irritability 
and nervousness. 

No pathological disorder was noted except for 
a slight nodule on the right lobe of the thjuoid 
gland, and the clinical impression after the 
first examination was a nontoxic thyroid 
adenoma. The patient was seen again several 
months later, and no change in her thyroid 
status was noted. She, however, complained 
of increased menstrual bleeding with clots and 
was therefore referred to the gynecological 
clinic. She was later admitted to the hospital 
in January, 1942, for her gynecological com- 
plaints. The records at this admission showed a 
painless hepatomegaly and splenomegaly of 
unknown origin, with a uterine fibroma, but 
no skin lesions. A dilatation and curettage 
were done. Roentgenologic examinations of the 
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ciiest were repeated and showed the same 
paramediastinal mass noted in 1932. She was 
again seen by the author in April, 1942. At this 
time she presented disseminated soft nodules 
in the skin with multiple cafe-au-lait patches, 
and in addition a spleen, palpable two fingers 
breadth below the costal margin, and a liver 
three fingers breadth below the costal margin. 
Upon questioning she stated that the skin 
lesions were of recent occurrence. These find- 
ings pointed to a multiple neurofibromatosis 
syndrome. 

Comments. The case of neurofibromato- 
sis presented, suggests a picture of a 
syndrome rather than the solitary mani- 
festation of a disease. This patient has been 
studied and treated for several specific 
complaints intermittently over a period of 
ten years by various members of the hos- 
pital staff. There was no suspicion of neuro- 
fibromatosis until attention was focused on 
the disease by the appearance of multiple 
fibroma mollusci on the skin. The question 
may be raised whether her multiple com- 
plaints, the thyroid enlargement, benign 
tumor of the bronchus and uterine fibroids, 
may not be associated wdth neurofibro- 
matosis. Most perplexing and unusual of all 
was the sudden appearance of a painless, 
hepatomegaly and splenomegaly. Is it 
coincidental that her enlarged spleen and 
liver occurred at approximately the same 
time that the skin lesions appeared? Or is it 
possible that this case is actually the evolu- 
tion of the course of a progressive disease? 
Literature on the disease seems to indicate 
that no organ is immune to involvement. 

Because it is rarely indexed, neurofibro- 
matosis appears in statistics as a rarely 
encountered disease. The Mt. Sinai Hospi- 
tal with an approximate total admission of 
15,000 to 17,000 annually have three 
patients classified as having Von Reckling- 
hausen’s disease, as far back as the records 
go. On the other hand the author, in the 
course of 500 employment examinations 
over a period of one month found eight 
cases of the disease. 

This discrepancy maj' be accounted for 
by the fact that neurofibromatosis in many 


instances may have been noted, but the 
emphasis was placed on the accompanying 
complaint, without any connection being 
suggested between the tw'o. It is, therefore, 
the author’s opinion that existing sta- 
tistics do not reveal the true incidence of 
neurofibromatosis. 

SUMMARY 

1. Multiple neurofibromatosis is a con- 
stitutional disease with protean manifesta- 
tions. 

2. It is much more common than is sup- 
posed. The author’s figure based on a sur- 
vey of 500 people during a month’s period, 
reveal it present among 1.6 per cent of the 
population. 

3. Its chief features and most common 
signs are the soft, elastic, pinkish nodules 
along the course of peripheral neiA^es, 
known as molluscum fibrosum and pig- 
mented cafe-au-lait colored patches. Other 
features are bony abnormalities especially 
scoliosis, endocrine d\'scrasias, mental 
changes and defects in hearing and sight. 

4. The disease is hereditary and is pres- 
ent in both sexes. It appears as a rule at 
puberty or in middle life. 

5. A case is reported .associated with a 
hepatomegaly and splenomegaly along with 
the common skin manifestations. 
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Distension, nausea and vomiting with feculent regurgitation accom- 
panied by intestinal colic indicates the presence of obstruction of the small 
intestine. Distension, frequently of high grade, unattended by nausea or 
vomiting, with no return of colored intestinal fluid on gastric aspiration, 
but, accompanied by intestinal colic, is synonymous with obstruction of the 
colon. 



SOLITARY NEUROGENIC SARCOMA OF THE MESENTERY* 

REVIEW OF THE LITERATURE AND REPORT OF A CASE 
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N eurogenic sarcomas arise from 
the nerve sheaths -of either somatic 
or sympathetic nerves and so may 
occur anywhere in the body. Only infre- 
quently do they occur in the abdominal 
cavity and but rarely in the mesentery. 
There are only four cases of neurogenic 
sarcoma of the mesentery' reported in the 
literature since 1909. Not all of these stand 
up under close scrutin3^ and none of these 
was a solitary' tumor at the time of surger}'. 
In 1909, Harbitz* reported a case of 
generalized neurofibromatosis in which the 
patient died of carcinoma of the ovar\' with 
peritoneal metastases. At postmortem e.\- 
amination a large nodular tumor mass was 
found in the mesenterj^ which micro- 
scopically was not carcinoma, but con- 
sisted rather of spindle cells and probablj- 
was a sarcoma. Whether it was a true 
neurogenic sarcoma remains a subject of 
controversy^ In a critical review of the 
literature in 1931 Stewart and Copeland- 
do not include any neurogenic sarcomas of 
the mesentery. 

In 1936, Sailor^ reported a case of multi- 
ple neurogenic sarcomas in the mesentery, 
liver and omentum. Subsequently, Warren 
and Commer,^ in a review of 163 cases of 
fibrosarcoma, reported one neurosarcoma 
of the mesentery without any details as to 
its location, whether or not it was solitary, 
or its pathologic picture. They only state 
that the patient died. Then Ransom and 
Kay" reported a case of neurogenic sarcoma 
in the mesentery of the terminal ileum, and 
when the patient expired seventeen days 
after surgery, metastases were found in 
the liver and on the subdiaphragmatic 
peritoneum. 


The case to be presented is unusual in 
that at the time of surgery a large solitary 
neurogenic sarcoma was found in the 
mesentery' of the jejunum without metas- 
tases and that the patient died of metas- 
tatic involvement one year and nine 
months after its removal. 

CASE REPORT 

G. R., a sixty-two year old white male, 
entered Michael Reese Hospital on July 23, 
1939, complaining of chills, fever, and right 
lower quadrant pain during the twelve days 
prior to admission. He stated that he had been 
in good health until twelve day's previously' 
when he was suddenly seized with a shaking 
chill lasting thirty' minutes. His temperature 
rose to i03°F. orally, and he developed a con- 
stant aching pain in the right lower quadrant 
which was aggravated by' sudden deep breath- 
ing or movements. The pain persisted, and the 
patient continued to have chills and fever until 
the time of admission. The patient had regular 
bowel movements until this episode, but since 
then was constipated and required enemas. 

Physical examination revealed the following: 
temperature ioo°f. rectally', pulse 90, respira- 
tions 26, blood pressure 130/80. The patient 
was a well developed, obese sixty'-two y'ear old 
white male ly'ing quietly' in bed and perspiring 
somewhat. He appeared to be rather drowsy' 
but readily' awakened to answer questions very' 
co-operatively'. There was no dy'spnea, cy'anosis, 
jaundice or pallor. 

There were no tumors or discolorations of the 
body' surface. The head, neck, and chest were 
normal. The abdomen was very' obese. The 
liver, spleen, and kidney's could not be palpated. 
There was a mass present in the right lower 
quadrant with marked local tenderness here. 
There was no rebound tenderness and no fluid 
present in the abdomen. 


* From the Departments of Surgery and Roentgenology of the Michael Reese Hospital, Chicago, Illinois, 
t Dr. Shapiro is now in the Army of the U. S. on active duty. 
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Red blood cells were 4.6; hemoglobin 70 per 
cent,Lvhite blood cells 27,250, neut. polymor- 
phonuclears 85, basophiies 1, lymphocytes ii. 



Fig. u Film showing cyst .md entire colon filled 
with b.irium. 


monocytes 2, urine negative. The stool showed 
some occult blood in three out of four samples. 

The patient ran a septic temperature, be- 
tween 103° and 99°R for fourteen days. The only 
therapy was bed rest. 

On July 24, 1939, the blood sugar was lOO, 
nonprotein nitrogen 36, icteric index 5, Wasser- 
mann and Kahn tests were negative. 

On August 9, 1939, the chest fluoroscopy was 
negative. 

With barium enema the opaque clysma 
passed easily retrograde to the cecum and on 
the right apparently encircled a dense shadow 
which measured at least 8 to 9 cm. in diameter. 
This tended to displace the transverse portion 
of the colon slightly upward. The cecum and 
ascending colon were apparently not attached 
to the mass. There were several very small 
diverticula in the sigmoid. The mass seemed 
to lie along the right Iliopsoas margin below 
the transverse colon and had a large (5 to 6 cm. 
diameter) cavity which was apparently filled 
with air or gas. The mass \Yas distinctly away 
from the outline of the cecum and ascending 
colon, so that it appeared unlikely that the 
lesion had for its origin a perforation of the 
cecum or appendix. (Fig. 1.) 

The patient’s fever finally subsided, and so 


he was discharged on August 15, 1939. He 
was readmitted on October 15, 1939, for a 
series of gastrointestinal .v-rays. He had been 



Fig. 2. Film showing proximal .md distal com- 
munications of cyst with small intestine. 

The proximal and transverse portions of the 
colon also arc outlined by barium. 

losing weight and had been running a septic 
temperature since his discharge. 

A'-rays taken on October 18, 1939, revealed 
a large irregular area of barium accumulated 
in the right lumbar region and having the 
appearance of a large encapsulated cavity 
associated with the small intestine through 
perforation. 

Impression: The possibility of perforation 
of the small intestine with abscess formation 
and encapsulation, or breakdown of a mesen- 
teric cyst with rupture into the small intestine 
must be considered. (Fig. 2.) 

The patient was again readmitted on Novem- 
ber 15, 1939, because he had lost thirty-five 
pounds in weight since July and still continued 
to run a septic temperature up to io3°f. daily. 

Physical examination revealed the tempera- 
ture ioi.4°F., pulse 88, respiration 20. The 
mass was still present in the abdomen extend- 
ing about 4 cm. above, below, and to the right 
of the umbilicus. 

On November 9, 1939, an exploratory 
laporotomy was performed by Dr. Morris L. 
Parker. A large mass about the size of a fetal 
head was found to which the small bo%vel and 
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colon were, adherent. Liver, spleen and other 
organs were negative. Tlie mass was dissected 
free and was found to be grey in color and 



Fig. 3. Microphotograph showing typical 
spincllc-shapeci cells. 


having an abscess cavitj' containing about 
500 cc. of fecal — smelling, dirt3% brownish pus 
in which fruit seeds were noted. The thick 
wall was of muslw consistencj' and from it 
extended many grape-like masses of tissue of 
similar consistencj'. The jejunum was inti- 
mateh' adherent to this mass and communi- 
cated with it through two fistulas. The proximal 
opening in the jejunum was twelve inches distal 
to the ligament of Treitz and the other opening 
was twelve inches distal to this. The jejunum 
was separated from the mass, and it was found 
to be negative except for inflammatory tissue. 
This inflammatory' tissue was removed from 
the openings, and they were closed with 
intestinal catgut. The origin of the tumor was 
in the root of the mesentery close to the third 
and fourth portions of the duodenum. No 
enlarged lymph nodes were noted. The mass 
then was peeled off the posterior leaf of the 
mesentery' of the transverse colon and removed. 
The abdomen then was closed. The patient 
received 500 cc. of cltrated blood and 1,000 cc. 
of 5 per cent glucose in saline during the 
operation and left the operating room in good 
condition. 

The postoperative course was complicated 
by' a fecal fistula which was kept clean by' 
continuous suction and was closing at the 
time of discharge. 

The pathologic report showed the specimen 
to consist of a piece of tissue measuring 24 by 
14 cm. One surface presented multiple nodular 


formations peering through the wall, measuring 
3 cm. Elsewhere this surface presented multiple 
tags of fat with many' hcmorrhagically' dis- 
colored areas. The wall was 3 cm. thick. The 
other surface throughout its extent consisted 
of a mass of ridges and nodules and was 
semifirm. 

Microscopically', in the sections, predomi- 
nantly' spindle shaped cells were arranged in 
masses separated by' thin strands of outspoken 
fibrous connective tissue. The fields varied in 
celliilarity, the spindle shaped cells were either 
closely' approximated or separated by' a loose 
or vacuolated tissue. They varied markedly 
in size, had long neutrophilic intenveaving 
cy'toplasmic processes, and elliptical, often 
somewhat blunt-poled nuclei. The chromatin 
formed a fairly thick network. Nucleoli were 
often seen. Mitotic figures were fairly frequent 
in some areas. The cells were arranged in 
sheets, whorls and strands. E.\travasated red 
blood cells and thrombosed vessels were noted 
beneath the inflammatory border. 

Diagnosis; microscopic — neurogenic sarcoma. 

(Fig. 3-) 

Postoperatively' the patient was in good 
health and gaining weight for nine months, 
during which time he left the city'. He then 
began to lose weight, developed multiple 
fistulas in the area and multiple tumors could 
finally' be palpated within the abdominal cavity 
and liver. He expired one year and nine months 
after surgery' and no autopsy' could be obtained. 

RE.MARKS 

The pathologic picture of neurogenic 
sarcoma has been well classified by Stewart 
and Copeland." Much argument still exists 
as to whether they' are of neuro-ectodennal 
or mesodermal origin. E.xcellent reviews of 
the evidence are presented by the above 
authors and by Ransom and Kay.’ 

Neurogenic sarcomas are notorious for 
tending to remain locally' malignant and 
recurring after inadequate surgical re- 
moval, but failing to give rise to distant 
metastases. Stout® found that 74 per cent 
of peripheral nerve neurogenic tumors 
recurred following e.xcision, but in only 
20 per cent did they' show evidence of 
metastases. This apparently' is not true for 
those within the mesentery, for of the four 
previously' reported cases, only three can be 
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analyzed, and all of these had nietastases in 
various locations including the liver. In our 
own case thorough exploration at the time 
of surgery failed to reveal any metastases, 
although the patient died with multiple 
metastases one year and nine months later. 

In removing tumors of this type it is well 
known that wide excision is necessary. If 
the involved nerve is found along with the 
tumor, it should be resected as far as possi- 
ble, since numerous recurrences have been 
noted after removal, frequently in the 
distal nerve segment. 

CONCLUSIONS 

1. Solitary neurogenic sarcoma of the 
mesentery is rare, this being the only re- 
ported case of this type. 

2. In this case the patient presented 
none of the other stigmas of von Reckling- 
hausen’s disease. 

3. Diagnosis of a cystic tumor com- 
municating with the small intestine was 


made roentgenographically preopcrativcly 
and proved by surgery. 

4. Successful surgical removal was car- 
ried out, the patient dying of metastases 
one year and nine months later. 

5. Neurogenic sarcomas of the mesen- 
tery apparently differ from those occurring 
along peripheral nerves in that in all 
reported cases these possess a far greater 
tendency to give rise to metastases. 
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LYMPHOSARCOMA OF THE STOMACH WITH 

PERFORATION* 

GASTRIC RESECTION WITH RECOVERY 
William T. Doran, m.d. and William T. Doran, Jr., m.d. 

Consulting Surgeon, Bellevue Hospital Assistant Visiting Surgeon, Bellevue Hospital 

NEW YORK, NEW YORK 


T aylor collected through 1937, 152 
cases of primary lymphosarcoma of 
the stomach from the literature. They 
constitute about 1.5 per cent of gastric 
neoplasms. The average age in his series 
was 44.3 years. The preponderance of 
males to females is approximately 3 to 2. 
Trauma of habits is believed to be an 
exciting cause. Pathologicalljs Warren and 
Lubenski have designated as primary lym- 
phosarcoma; malignant lymphoma, Hodg- 
kin’s disease, lymphosarcoma and reticulem 
cell sarcoma. The primary differentiation is 
whether the tumor arises from lymphocji;es 
or reticulem cells in the lymph follicles 
found in the submucosa. The groni;h in- 
filtrates all layers. It causes a thickening of 
the submucosa causing the giant rugae seen 
in the roentgenograph. It tends to be a 
bulky groni;h with shallow broad ulceration 
which deepens rapidly' with necrosis due 
to infiltration of the submucosa. It is 
usuallj" found along the curvatures in the 
prepyloric area. Pyloris stenosis is rare. 
Perigastric and adjacent retroperitoneal 
nodes are most frequently' involved by 
extension. 

Clinically, pain of ulcer type is most com- 
monly' found. Dy'spepsia and anorexia are 
common; vomiting is not obstructive; 
weight loss is moderate; perforation is 
more frequent than in carcinoma and a 
mass is commonly present. Free hydro- 
chloric acid is usually present and there 
is no definite roentgenological picture, 
although giant rugae are marked. Gastro- 
scopy is not conclusive. 

Radical subtotal gastrectomy followed 
by intensive deep radiation therapy is the 


treatment of choice. Pack and McNeer 
recommend a total dosage of 2,500 to 
4,000 r. Radiation therapy gives remark- 
able results alone and radiation may well 
be used repeatedly'. 

Taylor reports an approximately 10 per 
cent cure in consideration of all cases. 
Recent series report 40 to 50 per cent cures. 
Koucky' Beck and Atlas distinguish three 
types of cases; (i) the acute perforation 
with peritonitis; (2) the perforation which 
walls itself off with transient peritonitis, 
and (3) the perforation into another struc- 
ture without communication into the ab- 
dominal cavity'. There are two cases each 
of the first two types. It is my' opinion this 
case would have fit into the first ty'pe if the 
perforation had been of longer duration. 

CASE REPORT 

A forty-nine j'ear old male presented himself 
at my' office on January' 20, 194I) "'ith the 
following story: He had alway'S been in good 
health, having had no previous illnesses in his 
life. One year previous to his visit, he had had 
gradual onset of cramp-like pains in the epi- 
gastric region. These pains would radiate 
through to his back, and when the cramp char- 
acter had subsided, would leave a background 
of dull, upper-abdominal pain. The intensity' 
of the pain had gradually' increased, and with 
it had appeared gaseous eructations, flatulence 
and nausea. This was intensified by' all ty'pes 
of food, and one day previous to this date water 
also aggravated the condition. There had been 
no vomiting. Stools were normal and there had 
been no tarry' or bloody character noted. Dur- 
ing the past year he had lost twelve pounds in 
weight. Two packages of cigarettes a day and a 
substantial alcoholic intake^had been the custom 
for some y'ears. There were no other symptoms. 
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Physical examination revealed a well de- 
veloped, but very thin and malnourished white 
male. There were a few palpable but normal 
nodes in the anterior cervical chain but no 
lymphadenopathy. The abdomen was dis- 
tended above the umbilicus and tympanitic. 
There was tenderness in the epigastrium, and a 
mass thought to be the stomach was felt in the 
region. The liver was not palpable, nor was 
the spleen. 

X-ray films were taken the following day. 
The pertinent findings are as follows: 

“There is a marked hypertrophy of the 
rugae throughout the entire stomach. The 
lesser curvature of the stomach appears pliable 
throughout although peristalsis is extremely 
irregular. On palpation there is an apparent 
mass which is moderately tender along the 
greater curvature of the stomach in the mid 
portion of the fundus. The greater curvature 
at this point appears somewhat indurated with 
no peristaltic waves passing along the greater 
curvature. There is a fairly large niche along 
the greater curvature in this region.” 

The patient was admitted on January 24th 
to St. Clare’s Hospital and the stomach 
washed out twice the following day. On admis- 
sion his temperature was 99.6° f ., pulse and 
respiration normal, white blood count 13,400, 
81 per cent polymorphonuclears, 80 per cent 
hemoglobin, 4,280,000 red blood cells. The 
patient was operated upon January 28th, 
the stomach being washed one hour before 
operation. 

Operative findings were as follows: Explora- 
tory laparotomy was performed under c3xlo- 
propane anesthesia. The stomach presented 
directh' into the wound, and a perforation of 
an ulcerated area was seen to be present on 
the posterior wall of the stomach Involving 
the greater curvature into the gastrocolic 
omentum. This perforation was apparentK' 
very recent. The position of this ulcerated area 
was in the middle third of the stomach, being 
near to the tail of the pancreas. When palpated 
an area the size of a silver dollar was found to 
be paper-tissue thin and another area twice 


this size to be necrotic. The perigastric nodes 
were enlarged and firm but not stony hard. 
The liver and spleen and retroperitoneal nodes 
were apparently' normal. A gastric resection 
was performed removing the lower two-thirds 
of the stomach and the first portion of the 
duodenum down to the pancreas with anterior 
gastroenterostomy. 

Pathological Report. “Specimen was com- 
posed of a resected stomach including cardia 
end and most of the fundus and first segment 
of duodenum. The wall measures 3 mm. The 
mucosa is Iwpertrophled. The rugae arc 
markedly prominent. There is an oval excava- 
tion area which measures zfo by 1 * o by' 1 cm. 
The edges are round. The base is rather smooth. 
The mucosa surrounding this area is thickened 
and hypertrophied. There is a perforation 
extending through the entire wail. This meas- 
ures 1 cm. in length, and e.xtend through the 
serosa. The opening appears recent. There are 
enlarged lymph nodes around the gastrocolic 
portion. 

“Microscopic — There is necrosis of the 
mucosa with diffuse infiltration of the mucosa, 
submucosa and muscularis with numerous 
lymiphocytes and round cells. There is an 
increased amount of granulation tissue at the 
base of the necrotic mucosa. The lymph glands 
show evidence of an increased amount of 
lymphocy'tes within the medullary sheath and 
sinuses.” 

Several pathologists agreed that this was 
a case of lymphosarcoma arising from lympho- 
cy'te cells of the stomach and with metastasis 
in perigastric nodes. 

The patient made an uneventful recovery, 
was given fluids in small amounts through a 
stomach tube six hours postoperatively^. He 
was taking soft gruels on the third day, was on 
a light diet on the twelfth day, out of bed on the 
fourteenth, and discharged on the seventeenth. 

X^-ray's of the chest were negative. The 
patient received 1,750 r. units of radiation in 
six treatments from March loth to March 
24th. Check-up -v-rays taken one year later 
showed negative chest and gastrointestinal 
series. 





APPENDICEAL LITHIASIS* 
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I N 1915, Pfahler and Stamm* in a com- 
prehensive review of the literature, 
were able to find only one case of 
appendiceal lithiasis which had been cor- 
rectly diagnosed prior to operation and that 
by Weisflog- in 1906. Packard,^ in 1921, 
published a paper titled “Appendiceal 
Lithiasis — Report of a Case, Unique in the 
Annals of Surger3\” He carefully perused 
the medical journals of the previous twenty 
years and was unable to find a report of an 
appendiceal calculus approaching in size 
the one he described. His stone, which was 
not preoperativelj'^ diagnosed, measured 
4 by I by 2 cm. Since then, there have been 
sporadic case reports in the American 
literature and for that reason, this case 
report and review of the American litera- 
ture is in order. 

CASE REPORT 

The patient, M. J. S., a thirtj'-three year old 
white male, was inducted into the Army on 
April 5, 1942, and was admitted to the Station 
Hospital at Keesler Field on June 17, 1942. The 
family history revealed that a sister and 
brother were under treatment for gallstones. 
His past history was irrelevant. He dated his 
present illness to two years previous to his 
admission with the onset of recurrent attacks 
of epigastric and right lower quadrant pains 
which would radiate across the lower half of the 
abdomen having no relation to meals. These 
attacks would occur about twice weekl3’^ and 
last about one-half hour. Eight montlis ago, he 
experienced a verj^ severe attack of right lower 
quadrant pain which was associated with 
nausea and persisted for two days. A phj^sician 
was called who made a diagnosis of gallstone 
colic and administered a hj^podermic injection 
with relief. Since then, he had had recurrent 
mild attacks associated with nausea. His 
appetite had been poor and he believed that he 
had lost about twentj- pounds in weight during 


the past 3'ear. He had alwaj^s been subject to 
constipation. 

On admission, the patient was found to be 
undernourished, not ill appearing and in no 
apparent distress. Phj'^sical examination failed 
to reveal any abnormal findings except for slight 
tenderness in the right lower quadrant with no 
definite palpable masses. His temperature, 
pulse and respirations were normal. The white 
blood count showed 6,350 cells with the follow- 
ing differential: poL'morphonuelears, 64 per 
cent; lymphocytes, 32 per cent, monociTes, 2 
per cent and eosinophiles, 2 per cent. Urinalj^sis 
was negative. A gastric analysis (fractional 
alcoholic test meal) revealed that the peak of 
the acid curx'e was reached in forty-five minutes 
with 47 degrees free hj-^drochloric acid and 
58 degrees total acidit3'. 

An .v-ra3" stud3’^ of the gastrointestinal tract 
was then done. This revealed the stomach and 
duodenum to be normal. On the preliminary 
scout film as well as on the flat plate of the 
abdomen with the stomach filled with barium 
(Fig. i) there was noted a round, laminated, 
opaque shadow measuring about 2 cm. in diam- 
eter in the right lower quadrant. At this point, 
it was believed that this most likeb-^ was a gall- 
stone in the terminal ileum. However, at the 
six-hour observation (Fig. 2) it was seen that 
the calculus was definite^' not in the ileum and 
it appeared as if the appendix, which was filled 
with barium in its proximal portion, extended 
into the stone. On fluoroscop3% the cecum, 
appendix and calculus were seen to be freeh' 
movable. It was then believed that the shadow 
represented an appendiceal calculus. To further 
corroborate this impression, a gallbladder series 
was done which showed a normal^' functioning 
organ with no evidence of an3^ calculi present. 

On Juh' 20, 1942, under spinal anesthesia 
(Capt. C. E. Fierst, anesthetist), a right lower 
rectus Incision was made (A. M. T.) and the 
cecum and appendix mobilized. There were no 
adhesions and the appendix showed no inflam- 
mator3- changes but presented a dilatation in its 
proximal half caused b3' a firm oval mass within 


* From the Station Hospit.al, Keesler Field, Mississippi, Colonel Frederick H. Thome, Post Surgeon. 
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its lumen. The distal half was normal and free, eral portion. Microscopic examination of the 
Appendectomy was carried out in routine appendix through its proximal half failed to 
fashion. The patient’s postoperative course was reveal any signs of an acute inflammatory 




Fig. 1. Flat plate of .abdomen with stomach filled with barium. Laminated, 
op.aquc c.alculus noted in right lower quadrant. 


uneventful and he was discharged from the 
hospital on the twelfth postoperative day. 

The pathologic report revealed the following: 
The appendix measured 5 cm. in length and 
2H cm. in diameter across the upper half. 
(Fig. 3.) On opening the organ (Fig. 4), a stony 
hard, irregular, round mass, 2}->j cm. in diame- 
ter, dark brown in color with mottled darker 
and lighter areas was noted in the proximal 
half. On section, this stone had a shiny granu- 
lar, light yellowish-brown central portion arid a 
laminated, more coarsely constructed periph- 


process. The thickness of the wall here meas- 
ured 4 mm. There were noted scattered 
lymphoid aggregates with tiie mucosa infil- 
trated by large numbers of eosinophiles with 
fairly numerous plasma cells and occasional 
pigment-containing macrophages. A marked 
increase in fibrosis of the muscular wall was 
evident. A section through the tip of the 
appendix showed an atrophic mucosal epi- 
thelium with the mucosa infiltrated by numer- 
ous eosinophiles. The submucosa was converted 
into an irregular dense fibrous zone with 
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intervening areas of fattj' tissue and the laminated. They are also commonl}' larger 
museularis showed a marked increase in fibrous than the normal appendix lumen, 
tissue. No analysis of the calculus was done. Normally, the fecal particles which enter 



Fig. 2. Spot film of ileocecal region at six-hour observation. 
The appendix is seen extending out to the calculus. 


REMARKS 

A definite distinction must first be drawn 
between what constitutes an appendiceal 
calculus in contradistinction to a fecalith. 
The latter are non-opaque concretions 
which are revealed as rounded, clear 
translucent areas in the barium filled 
appendix. They are usually multiple, small 
In size and rarely if ever larger than the 
caliber of the lumen. Statistics indicate an 
incidence of from 5 to 80 per cent, depend- 
ing upon the type of disturbance found 
(Feldman'*). On the other hand, appendi- 
ceal calculi are opaque concretions and are 
rarely found in the appendix. Bunch and 
Adcock® found only one such case in a series 
of over 2,000 cases studied. They are usu- 
ally single, generally circular and although 
they may be solid stones, they may be 


the appendix are returned to the cecum by 
means of peristaltic contractions of the 
walls of the appendix. If, however, the 
return of the mass is impeded in an}- way, 
the fluid is gradually absorbed and the 
mass becomes more or less inspissated. Due 
to the Irritation of the mass and the asso- 
ciated bacterial activity, a low grade 
inflammatory process ensues resulting m 
increased secretion of mucus into the lumen 
from which, because of chronic stasis, 
inorganic salts are deposited on the surface 
of the dried fecal particle. This causes an 
increase in size of the calculus which as it 
enlarges, because of its obstruction, causes 
additional inflammation with more active 
secretion of mucus. Hence, the reason for 
the laminated appearance of many of these 
stones. 
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As to the composition of these concre- noted in previous cases, some having 
tions, Maver and Wells® examined three been preoperatively diagnosed as ureteral 
collections of concretions found in human stones^® and others, because of their lami- 
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Fig. 3. Appearance of the appendix after its 
removal. Tip of appendix held by forceps, with 
proximal portion dilated. 


appendices removed at operation and found 
that about one-fourth of the total weight 
was composed of inorganic material, chiefly 
calcium phosphate. About one-fifth was 
organic residue, mostly vegetable fiber and 
about one-half their weight soluble was fat 
solvents, chiefly soaps, koprosterol and 
cholesterol. The stones found by Ver- 
mooten," Levi,® Wells® and Bunch and 
Adcock were found to be composed largely 
of calcium phosphate. 

Diagnosis. A perusal of the case reports 
in the literature reveals that there are no 
characteristic symptoms which might be of 
diagnostic importance. Seven of the ten 
complete case reports reviewed gave a 
history of three months to two years’ dura- 
tion of recurrent cramp-like abdominal 
pains. One case presented symptoms for 
one week and at operation an appendiceal 
abscess was found. One case gave a history 
of two days’ duration and an acutely’ dis- 
tended organ was found whereas in the last 
case, there were no symptoms. The only 
certain method of diagnosing this finding is 
by .v-ray examination. A flat plate of the 
abdomen will reveal the stone in the 
abdomen, the location of which will depend 
upon the position of the appendix. The 
variable position of the organ plus the occa- 
sional location of the stone in the tip of the 
appendix makes for the errors in diagnosis 


Fig. 4. Appendix after it had been opened to 
reveal the irregular, stony hard calculus in 
the proximal portion which was the cause of 
the dilatation. 

nated appearance, as gallstones. How- 
ever, a barium study of the intestinal tract 
should reveal the location of the stone in 
relation to the appendix. A lateral film of 
the abdomen may aid in differentiating it 
from a ureteral stone and occasionally, 
urographic studies may be indicated in 
order to arrive at the correct diagnosis. The 
fact that inadequate .v-ray studies were 
made accounts for the fact that only 
two^^’i® of the ten cases were correctly 
diagnosed. Both of these were found by 
means of a flat plate of the abdomen. 
Albert’s case^^ had had a barium study of 
the stomach and duodenum but no six or 
twenty-four hour observations were made. 

SUMMARY 

It is believed that the diagnosis of 
appendiceal lithiasis must be entertained in 
every case of calcification found by .v-ray 
in the right lower quadrant. Lateral .v-ray 
of the abdomen and barium studies of the 
intestinal tract are useful diagnostic meas- 
ures to be utilized in an attempt to arrive 
at the correct diagnosis. Once the diagnosis 
is made, surgery is definitely indicated as 
five of the cases reviewed showed an 
acutely inflamed organ at operation and 
one of these had ruptured with a localized 
abscess formation. 
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CONCLUSIONS 

1. A case is reported of an appendi- 
ceal calculus which was preoperativel^^ 
diagnosed. 

2. A review of the American literature 
impresses one with the rarity of this 
finding. 

3. The diagnosis of appendiceal calculus 
is discussed. 

4. When definitely diagnosed, surgery is 
indicated as a superimposed acute inflam- 
matory process with perforation may occur 
as a complication. 

REFERENCES 

1. Pfahler, G. E. and Stamm, C. J. Appendiceal 

calculi. Surg., Gynec. d.' Obxt., 21; 143, 1915. 

2. Packard, H. Appendiceal lithiasis. Report of a case 

unique in the annals of surgery. Boston M, c- 

S. J., 185: 656, 1921, 


3. Weisflog. Quoted by Pfahler and Stamm. Forlschr. 

a. d. Get. d. Roentgen., Hamburg, 10: 217, 190O. 

4. Feldman, M, Clinical Roentgenology of the Diges- 

tive Tract. Baltimore, 1938. William Wood & Co. 

5. Bunch, G. H. and Adcock, D. F. Fiant faceted 

calculus of the appendix. Ann. Surg., tog: 143, 
1939. 

6. Maver, .\I. E. and Wells, H. G. The composition 

of appendiceal concretions. Arch. Surg., 3: 439, 

1921- 

7. Vermooten, V. Appendiceal lithiasis. Boston M 6' 

S. J., 193: 718, 1925. 

8. Levi, D. A radiopaque concretion in the appendix. 

Lancet, 2: 653, 1934. 

9. Wells, C. A. Appendix concretions opaque to 

.x-rays. Bril. Af. J., 2; 1041, 1930. 

10. Mark, E. G. Appendiceal concretions simulating 

ureteral calculi. J. A. M. A., 83: 1689, 1924. 

11. Doolittle, H. ,M. Concretions in the appendix. 

Med. Rec., 19: 568, 1925. 

J2, Dovv.nes, W. a. Larg:e fecalith in the appendix. 
Ann. Surg., 66; 506, 1917. 

13. Sn AH AN, J. An unusual case of multiple appendiceal 

lithiasis. Radiology, 33: 89, 1940. 

14. Albert, S. Appcndiccal stones simulating gall- 

stones and kidney stones. Radiology, 4: 428, 1924. 



MULTIPLE PRIMARY MALIGNANT LESIONS 

TWO CASE REPORTS 

Heinrich L. Wehrbein, m.d. and John J. Weber, m.d. 

Attending Surgeon, Luthenin Hospital Director of Medicine, Lutheran Hospital 

BROOKLYN, NEW YORK 


T he incidence of multiple malignant 
lesions is much higher than estimated 
by the average clinician who has had 
no special training in pathology. Kirsh- 
baum and Shively* who have reported the 
largest autopsy series, found multiple 
malignant lesions in twenty-five, or in 1.77 
per cent. The highest incidence of multiple 
malignant lesions has been reported by 
Burke- who found multiple malignant 
lesions in forty-six cases out of 583. This is 
an incidence of 7.8 per cent. Hurt and 
Broders'" found seventy-one cases of multi- 
ple malignant tumors in 2,124 cases of 
malignancy, an incidence of 3.3 per cent. 

The two cases reported here are not 
published because we think of them as 
rarities, but rather because we believe that 
many similar cases will be found if clini- 
cians are made aware of their frequent 
occurrence. It is perfectly natural for the 
examiner to be satisfied with the diagnosis 
of carcinoma with metastases, and from 
then on all clinical signs are explained by 
the primary diagnosis. However, if the 
examiner is thorough and keeps on investi- 
gating he will find that in a fair number of 
cases he will discover an additional lesion, 
quite possibly a malignant one, which he 
did not expect to find originally. 

In our first case the diagnosis, carcinoma 
of stomach with metastases, was made 
early. Later when symptoms developed 
which did not fit the diagnosis, further 
examination disclosed the presence of 
a prostatic carcinoma which also had 
metastasized. 

In the second case, prostatic carcinoma 
with metastases, was the primary diag- 
nosis, but when rectal spasm became an 
outstanding complaint, further examina- 


tion disclosed the presence of a rectal tumor 
which did not arise from the prostate. 

CASE REPORTS 

Case i. The first case is that of an adult, 
white male, sixty-four years of age, who was 
admitted to the hospital on January 12, 1941. 
His complaints were pain in the right thigh and 
leg, pain over the chest and back, cough, weak- 
ness, some fever for the past six months, and 
epigastric pain following meals. The pain in the 
leg could be relieved only by opiates. 

His past history was not significant. He had 
a hemorrhoidectomy in 1912. In his family 
history he stated that his father died of 
carcinoma of the stomach at the age of sixty- 
four, and one brother died of carcinoma of the 
stomach at the age of fifty-six. 

He was a sixty-four year old white male, 
intelligent and well oriented. He appeared 
chronically ill. He had a good physique, but it 
was apparent that he had lost considerable 
weight. There was marked pallor of the skin, 
mucous membranes, and nail beds. The skin 
had a lemon-yellow tint with diminished turgor 
due to loss of subcutaneous fat. His head, eyes, 
ears, nose, and throat were normal. His thyroid 
appeared normal. There was no evidence of 
organic heart disease. Blood pressure was 
130/70. A few sibilant rales were heard over the 
lung bases. Ribs appeared and felt normal, but 
marked tenderness was present over his 
sternum. His abdomen was entirely negative; 
no masses were felt. The liver and spleen were 
not enlarged. On rectal examination there was 
a moderate enlargement of both lateral lobes 
of the prostate. In the left lobe, at its upper 
margin, a hard nodule was palpable. There was 
tenderness over his right thigh and leg; there 
was no edema of the lower extremities. 

Just after admission, the patient had a 
severe hematemesis, and for a long time there- 
after had occult blood in his stools. Gastric 
analysis revealed a complete absence of free 
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hydrochloric acid. Although no filling defect The patient slowly lost ground and died on 
of the stomach was demonstrable on x-ray. May 15, 1941. 

a definite hourglass constriction was seen. A complete autopsy was performed. The 



Fig. I. Case i. Adenocarcinoma of stomach. 
Fig. 2. Case i. Metastatic tumor in liver. 


Numerous blood counts showed a very severe findings were; adenocarcinoma of the stomach 
anemia, the red cells being approximately a with gastrointestinal hemorrhage and with a 
million with numerous hemoglobin readings metastatic nodule in the liver; adenocarcinoma 
that varied between 24 and 28 per cent. The of the prostate with metastases to the sternum, 
hematemesis, occult blood in the stool, .v-ray pelvis, femora, and ribs. 

findings of hourglass constriction of the Histological studies showed one carcinoma of 
stomach, and the severe anemia, plus the gastric origin with hepatic metastasis, and 
achlorhydria, made a definite picture of carci- another prostatic in origin with bone marrow 
noma of the stomach. metastasis. The former was characterized by 

Examination of his bony structures by the the occurrence of acini lined by columnar type 
roentgen ray revealed metastatic lesions of the of epithelium, large vesicular nuclei containing 
skull, ribs, spine, pelvis, and femora. Because prominent nucleoli. Its origin could be traced 
of the rarity of metastasis to these bones from from gastric mucosa in several places which 
a primary carcinoma of the stomach, it was showed a marked degree of anaplastic changes, 
believed that the nodule in the prostate was The prostatic carcinoma was of the medul- 
also a primary malignancy. lary type, and was composed of large groups of 

A sternal bone marrow biopsy revealed that polyhedral cells with vesicular and densely 
the normal architecture of this bone was com- pyknotic nuclei. There were attempts of acinar 
pictely replaced by metastatic malignant cells, formation. 
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The bone metastases showed morphological spine did not show any metastases. An intra- 
characteristics similar to the neoplasm as seen venous pyelogram showed normal kidneys and 
in the prostate. (Figs, i, 2, 3 and 4.) ureters. The blood chemistry findings^ were 
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Fig. 3. Case i. Adenocarcinoma of prostate. 
Fig. 4. Case i. Metastatic tumor of sternum. 


Case ii. The second case is that of a sixty- 
two year old male who was admitted for the 
first time in April, 1941. The one significant 
fact in his past history was an Incomplete 
suprapubic prostatectomy in 1937, at another 
hospital, which resulted in a vesicorectal 
fistula. This persisted for six months. At the 
time of his admission he suffered from urinary 
frequency and dysuria. The residual urine 
measured 650 cc. Cystoscopy showed an 
irregular bladder neck, an inelastic prostatic 
urethra, and nobbins of white tumor tissue 
growing into the lumen of the urethra and 
beneath the mucosa of the bladder neck. The 
rectal examination revealed a large flat, fixed 
mass of wooden hardness which extended 
beyond the reach of the examining finger. A 
roentgen plate of the pelvis and the lumbar 


normal. Diagnosis: carcinoma of the prostate. 
A suprapubic cystostomy was made, at which 
time the tumor tissue at the neck of the bladder 
could be seen and felt. The patient did poorly. 
Two months later he developed pain in the 
left leg which was temporarily relieved by two 
intradural injections of alcohol. 

In October he had become bedridden. He 
had continuous pain in both legs, both shoulders 
and in the neck. A roentgen plate of the pelvis 
showed a large dense lesion involving the entire 
right ala of the ilium. There were also lesions 
of the sacrum, of the left ilium, of the right 
pubic, and of the right ischial bone. The fifth 
lumbar vertebra showed an increased density. 
The plate of the cervical spine showed osteo- 
lytic and osteoplastic lesions of the fourth, 
fifth, and sixth cervical vertebrae, most marked 


146 American Journal of Surgery Wehrbeiii, Webcr — Malignant Lesions 


July, 1943 


in the fifth. The rectal examination showed 
again the large, fixed, mass of wooden hardness 
in the region of the prostate. On October 20th 


through the suprapubic opening and also per 
rectum. He died on January 27, 1942. 

Only a limited autopsy permission could be 


X 


Fig. 5. 





Fig. 6 . 



Fig. 5. Case ii. Carcinoma of prostate. 

Fig. 6. Case ii. Rhabdom3 0sarcoma of bladder. 


a bilateral orchidectomy was done which 
resulted in a startling improvement of the 
patient’s condition. Five days after the oper- 
ation he was able to walk, he could move his 
head freely, and he had hardlj' any pain. 

However, six weeks after the operation he 
developed severe spasms of the rectum with 
bloody stools. A rectal examination at this 
time showed a diminution of the prostatic 
mass, which, however, was still very hard and 
fixed. Above the prostate a very soft, fungating, 
and pedunculated tumor could be felt. On 
December 10th this tumor mass was removed 
by blunt dissection after dilating the anus. The 
histological diagnosis of the tissue removed was 
sarcoma. 

The patient rapidly lost ground from then 
on. Necrotic tissue masses were expelled 


obtained, allowing the removal of the bladder 
and the rectum. The bladder contained a soft, 
pedunculated, parth^ necrotic tumor which 
arose from the trigone. The tumor had grown 
through the vesicorectal fistula into the rectum 
where it also formed a soft, pedunculated, 
partly necrotic tumor mass measuring about 
10 cm. in diameter. The prostate was hard, but 
not markedly enlarged. 

The histological examination of the soft 
tumor showed it to consist of spindle-shaped 
cells containing large ovoid nuclei with large 
prominent nucleoli. There were numerous 
mitotic figures and few multinucleated tumor 
cells. Fine striations could be seen in the 
cytoplasm of some of the larger cells. Diagnosis: 
rhabdomyosarcoma. 
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The sections of the prostate showed irregular 
proliferating acini lined by high cuboidal 
epithelium with rounded vesicular nuclei. Some 
nuclei though were denseh^ pyknotic. In other 
places acanthomatous plaques of polyhedral 
cells with abundant c\-toplasm and large 
prominent nuclei were found. Diagnosis: car- 
cinoma of prostate. (Figs. 5 and 6.) 

SUMMARY 

I. Attention is drawn to the relative 
frequency of multiple malignant tumors. 


2. Two cases are presented, one with two 
carcinomas, both of which metastasized, 
and one with a carcinoma and a sarcoma. 
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After abdominal operations of a major character, only the subcutane- 
ous and the Intravenous routes are to be depended upon for the administra- 
tion of fluid. In the main, unless the rate of flow is adjusted carefully, it is 
better to give saline solution, or 5 per cent solutions of glucose under the 
skin. The too rapid intravenous administration of fluid is hazardous, 
especially in poor risk patients. 



MANGLE BURN INJURIES 

Francis M. Lyle, m.d. 

SPOKANE, WASHINGTON 

M uch literature in the present day dorsum of the right hand, fingers, forehand 
medical journals has to do with the and four inches up above elbow, in a hot 
treatment of burns. I want to mangle which the mother left running while 
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Fig. I. Photograph taken six months after burn. 


present here a rather infrequent type of 
burn, i.e., compression burn, from an iron 
mangle, by presenting a case in Avhich the 
patient was treated with sulfathiazole 
ointment followed by three types of skin 
grafting. The functional result was good. 
The cosmetic results will improve with the 
age of the child and further plastic proce- 
dures if necessary. 

CASE REPORT 

On May 28, 1942, a four-year old female 
child was brought to the hospital approxi- 
mately one-half hour after sustaining a second 
and third degree compression burn on the 


she answered the telephone. The child was in 
mild shock. Morphine sulfate gr. 34 
administered. X-rsLy revealed no fractures. 
The skin of the hand not burned was scrubbed 
with green soap and followed by white mer- 
thiolate solution. The hand was then wrapped 
in dressings saturated with 5 per cent sulfa- 
thiazole ointment. In three weeks a good clean 
granulating surface was present. 

On June 19th, under general anesthesia, 
the hand, including the knuckles and wrist 
joint, was placed in a double slit pocket in the 
skin of the abdomen for a full thickness graft. 
A few nylon 4° interrupted stitches were used 
to hold the graft closely to the hand. Thiersch 
grafts were placed on the dorsum of fingers, and 
multiple pinch grafts were used above the 


Dr. Lyle is now on active doty as a Captain in the Medical Corps. 
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wrist. These grafts were held in plaee by 
parafhn mesh gauze; then a torso cast was 
applied to hold the arm in position for graft 
healing. 

The patient developed a temperature of 
102° and I03°F. on the third day, postopera- 
tively. Sulfathiazole by mouth was given. 
The fever remained around ioi°f. until a 
window in the cast over the hand was removed 
and the abdomen under the graft irrigated with 
half strength hydrogen peroxide containing 
I Gm. of sulfathiazole powder. The tempera- 
ture elevation was due to inadequate drainage 
beneath the palm. 

Two weeks after the original operation the 
full thickness graft was cut free. This graft 


was well fixed to the dorsum of hand and 
wrist. The Thiersch grafts had taken well on 
fingers, and most of the pinch grafts. Two 
weeks later pinch grafts were put on the 
granulating surface on the abdomen. After 
curetting the granulation remaining on the 
forearm, additional pinch grafts were placed 
on the forearm. 

On August 2 1 St, the patient was discharged 
with a very good functional result. I believe 
with care of this new skin by a mild cod liver 
ointment, cosmetic results will be good bj^ the 
time she is a young lady, without additional 
plastics which could be done. One .v-ray ther- 
apy treatment was used to prevent keloid 
formation. 




A BETTER knowledge of the efi'ects of obstruction; a more acute apprecia- 
tion of the criteria which permit timely recognition of the presence and 
identification of the type of obstruction; and, finally, a more discerning 
understanding of the limitations and virtues of the available remedial 
agents, together with a keener interest in the technique of carrying out 
therapeutic precepts with precision — these are the important items in the 
bowel obstruction problem. 

The brief excerpts in this issue have been taken from “Intestinal 
Obstructions” by Owen M. Wangensteen, Second Edition (Charles C. 
Thomas). 



PNEUMOCOCCIC MENINGITIS AND ENDOCARDITIS 
FOLLOWING FRACTURE OF THE SKULL* 

Henry R. Maar, m.d. and Emmanuel L. Hecht, m.d. 

NEW YORK, NEW YORK 


ACUTE pneumococcic endocarditis is 
j \ conceded to be a rare and fatal 
complication of pneumococcemia. 
However, its rarity may be dispelled if an 
attempt is made to establish the diagnosis. 
According to Ruegsegger^ the diagnosis 
should be made in 50 per cent of the cases 
provided suitable laboratory facilities are 
available. The following case is reported 
because of its unusual clinical course and 
necropsj' findings: 

CASE REPORTS 

B. V. S., a forty-five j'^ear old white male, was 
admitted to Morrisania City Hospital on 
October 9, 1941, after having been picked up 
in the street. He had no recollection of what had 
happened in the twelve hours preceding admis- 
sion e.xcept that he had been “drinking.” His 
family history was noncontributor^^ It was 
noted in his past history that the patient had 
been confined to bed for many weeks because 
of rheumatic fcN'er at twentj'-three years of 
age. “Drinking bouts” had increased in fre- 
quency during the past few years. For the past 
year he had suffered from repeated attacks of 
“neuritis.” In the few days prior to the present 
episode he had a “head cold.” 

On admission to the hospital he presented the 
picture of a well developed, well nourished 
white male, acutely ill with a distinct alcoholic 
odor to his breath. There was a laceration over 
his left eye. Both pupils were equal in size, 
regular, and reacted to light and accommoda- 
tion. Old and fresh blood oozed from both 
nares. Both lungs were clear to palpation, 
percussion and auscultation. The heart was 
enlarged to the left. The point of maximum 
impulse was in the si.vth intercostal space out- 
side the midclavicular line. There was a harsh 
systolic murmur at the apex transmitted to the 
axillary region. A low pitched diastolic blow 
was also heard over the apex. Over the aortic 


area a sj'^stolic murmur associated with a 
systolic thrill was elicited. Ex-amination of the 
abdomen and extremities revealed no positive 
findings. Neurological examination revealed no 
impairment of the cranial nerves. Abdominal 
reflexes were present on the right and absent 
on the left. Biceps, pectoral, knee jerks, ankle 
jerks were active, particularly on the left. 
Kernig and Brudzinski signs were negative. 
Babinski was negative on the right, suggestive 
on the left. There was no nuchal rigidit}". 
Sensation and muscular power were good. 
Admission temperature was ioi°F., pulse 96, 
respirations 22. Laboratory findings were: 
Hemoglobin 85 per cent; red blood cells 4,100,- 
000; white blood cells 21,000 with 78 per cent 
polymorphonuclears, 14 per cent transitionals 
and 8 per cent lymphocytes. Urinalysis was 
negative. The impression on admission was: 
(i) Craniocerebral trauma — concussion and 
possible fracture of the skull; (2) rheumatic 
heart disease (inactive) ; (3) acute alcoholism. 

During the first hospital da}'- the temperature 
rose to I02°F. and on the second daj' to 104.8^. 
At this time the patient developed a productive 
cough and the sputum was streaked with 
blood. Examination of the sputum revealed 
pneumococcus type vn. Diminished breath 
sounds were heard over the left chest pos- 
teriorly. A-ray of the chest was negative. The 
blood count showed white blood cells 23,000 
with 82 per cent polymorphonuclears. The 
urine was negative. He was placed on sulfa- 
pyridine therapy on the second day, receiving 
90 gr. per day. Temperature dropped on the 
third day to ioi. 4 '’f. and on the fourth day 
after touching io 2 °f. at twelve o’clock noon, it 
dropped to normal. 

On the third day he had developed signs 
of meningeal irritation, viz., stiff neck, bilateral 
Kernig’s, weakness of his right upper extremity 
with a suggestive wrist drop. He was confused, 
disoriented and very restless. The impression 
at this time was probable subarachnoid hemor- 
rhage and a right brachial plexus lesion. Spinal 
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tap done at this time revealed a faintly ally sank into a deep coma and died on the 
-xanthrochromic fluid with an initial pressure morning of the eighth day. The final clinical 
of 130 mm., 1,200 red blood cells, and only impression was: (i) Possible fracture of the 



Fig. I. Pneumococctc meningitis; plastic e.xudatc covering 
cerebral hemisphere. 


an occasional white blood cell was present. 
Sugar was negative and Pandy was positive. 
Smear revealed many Gram-positive diplococci 
which were identified as pneumococci type vii 
with Neufeld typing. Culture of the same 
fluid twenty-four hours later was also positive 
for the same organisms. The presence of a 
pneumococcic meningitis was now confirmed, 
probably secondary to a basilar fracture of 
the skull and pneumonia, despite absence of 
.v-ray evidence (which was deferred, owing to 
the critical condition of the patient). A blood 
culture taken at this time showed contamina- 
tion and was discounted. 

On the fourth day the patient still seemed 
drowsy but his restlessness had diminished. 
On the fifth day spinal tap revealed 150 cells 
(mostly red blood cells) with some white blood 
cells, and pneumococci were present on direct 
smear. Sugar was negative, total protein 
236 mg. per cent. Blood sulfapyridine at this 
time was 9.1 mg. per cent. His temperature 
fell to g9°F., highest level this day was ioo.6°f. 
He appeared clinically improved, but that 
night he became irrational and e.xtremely 
noisy. He was given large doses of pheno- 
barbital. The weakness of his right upper 
e.\tremity seemed to be e.xtending to his right 
lower e.xtremity. 

On the sixth day his temperature rose to 
I04°F. from the previous level of ioo.6°f. On 
this day his spinal fluid showed 2~o red blood 
cells and some white blood cells. There was 
dullness at the right base with moist rales. 
His condition became very poor and he gradu- 


skull; (2) pneumococcic type vii meningitis; 
(3) pneumococcic pneumonia type vii. 

The essential findings post-mortem were as 
follows;* 

Brain. Small area of hemorrhage in the 
left occipital region of galea. The brain weighed 
1400 Gr. The vessels were markedly congested; 
there were many areas of greenish-yellow 
accumulations 2 to 3.5 cm. in diameter within 
the subarachnoid space clearly evident o\'cr 
the entire cortex of the brain, particularly 
over the left cerebral hemisphere. A plastic 
exudate covered the base of the brain, more 
especially the ventral surface of the pons, 
medulla and cerebral peduncles. There was 
some flattening of the convolutions on the 
left side. Punctate hemorrhages were noted 
throughout the brain ranging from pin-point 
to one-eighth incli in diameter. There was a 
branching linear fracture beginning in the left 
frontal bone and running downward traversing 
the left anterior fossa. A small amount of 
epidural hemorrhage was e\ ident at the frac- 
ture site. 

Heart. The pericardial sac contained 25 cc. 
of straw colored fluid. The right auricle and 
ventricle were normal. The right A-V orifice 
admitted two and one-half fingers. The A-^'^ 
and pulmonic cusps were thin, smooth and 
glistening. There was no atherosclerosis of the 
pulmonary artery. The left auricle was slightly 
dilated. The left ventricle was moderately 

* From PalhoIogiciiJ Laboratory, Dr. \\ ilfi’am 
.Aronson, pathologist. .Autopsy courtesy of Medical 
Examiner's Oflice, New A’ork City. 
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hypertrophied. The mitral orifice was stenosed prising bacterial clumps were also evident and 
admitting only one finger. The mitral cusps under the oil immersion lens Gram-positive 
were thickened, with marked fusion of the diplococci could be seen. The cardiac muscula- 



Fig. 2. Pneumococcic endocarditis with friable vegetations 
involving the aortic cusps and adjacent muscle. 


commissures, and shortening of the chordae 
tendinae. The aortic cusps were thickened and 
contained a large amount of calcific deposits. 
In the region of these deposits there were 
ulcerations to which were attached polypoid 
friable vegetations. These vegetations involved 
the right anterior and posterior cusps. There 
was a thrombus of friable material in the right 
posterior Sinus of Valsalva. The coronary 
ostiae were patent. The coronaries were moder- 
ately sclerosed. The myocardium on cut 
section presented small areas of greyish white 
tissue which had all the appearance of necrosis. 
There was moderate atherosclerosis of the 
aorta. 

Lungs. Both pleural cavities contained no 
free fluid. The pleurae were thin, smooth and 
glistening. Both lungs were crepitant through- 
out and on cut section presented a normal 
architecture. Except for some congestion at the 
left base, there was no hilus adenopathy. The 
mucous membrane lining trachea and bronchi 
was slightly congested. 

Microscopic. Right posterior aortic cusp 
and adjacent muscle: the cusp was markediv 
thickened and fibrosed. The connective tissue 
showed a great deal of hyaline degenerative 
change. On the aortic aspect there were numer- 
ous bluish areas of calcific deposits. The cusp 
was diffusely infiltrated with a superabundance 
of polymorphonuclear, lymphocjn;ic and plasma 
cells. Small irregular bluish staining areas com- 


ture immediateh' adjacent to the cusp showed 
separation and fragmentation of the muscle 
fibers, their nuclei in various phases of degener- 
ation. The interstitium between the fibers was 
infiltrated to a marked degree with polymorpho- 
nuclear and lymphocytic cells. 

Brain. The subarachnoid space was dis- 
tended and filled with a great many poK'- 
morphonuclear Ij'mphocjtic cells, and with an 
occasional macrophage. Bacterial clumps were 
also evident. Vessels were distended and con- 
gested. The cells of the cortex showed evidence 
of rarefaction, falling out of ganglion cells with 
neuronophagia and generalized degenerative 
changes of the ganglion cells throughout the 
cerebrum and cerebellum. 

Anatomical Diagnosis: (i) Fracture of the 
skull; (2) pneumococcic meningitis Type vn; 
(3) pneumococcic endocarditis superimposed on 
an old rheumatic heart valvulitis. 

REMARKS 

With the advent of chemotherapy menin- 
gitis is not considered as hopeless as it was 
formerly. In a survey of the literature one 
is noticeably confronted wdth the increasing 
frequenc}’^ of reports of cures in meningitis, 
more especiall}' since the introduction of 
sulfapyridine bj”^ Whitbj'- in 1938. Gold- 
stein and Goldstein,^ in a review of the 
literature, cite recoveries from pneumo- 
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coccic meningitis as well as reeoveries even 
from nonpurulent meningitis reported in 
the past ten to fifteen years. They urge a 
more energetie and enthusiastie approach 
to these cases which in the past were con- 
sidered in sueh an unfortunate light. 

In the case reported the meningitis ap- 
peared at one time during the eourse of 
illness to be responding to sulfapyridine 
therapy. This is evideneed by the marked 
drop in temperature, the elinieal improve- 
ment, and the diminution of cellular ele- 
ments in the spinal fluid. The postmortem 
findings of an acute vegetative pneumo- 
coceic endoearditis superimposed on a 
previously injured valve readily explain, 
however, the patient’s demise. This is in 
support of the observations that have been 
reported as to the relative amenability of 
meningitis to ehemotherapy contrasted 
with the marked resistance of a bacterial 
implantation on the cusps of heart valves. 
Terry and Beard, ^ of the Cleveland City 
Hospital, reported a case of pneumococcic 
meningitis and endocarditis, proved clini- 
cally by positive signs and positive labora- 
tory findings both in spinal fluid and blood, 
treated with sulfapyridine. In spite of the 
complete clearing of the spinal fluid 
the patient expired. At postmortem the 
meninges showed no pathological changes 
except for a slight increase in the collage- 
nous tissue. The cusps of the aortic and 
mitral valves, however, showed fresh vege- 
tative endocarditis. Thornton Scott"’ re- 
ported a case in which definite evidence of 
meningitis was present during life with 
numerous type ii pneumococci on direct 
smears and culture of the spinal fluid. Yet, 
following massive doses of sulfapyridine, 
there was no evidence of active meningitis 
postmortem. The cause of death was an 
acute vegetative endocarditis. 

The marked resistance of organisms im- 
planted in the cusps of the valves to chemo- 
therapy is borne out by the observations of 
Ruegsegger^ who was able to recover viable 
organisms from pneumococci vegetation 
immersed twenty-two months in formalin. 


The organisms are embedded in such a 
dense protective meshwork of fibrin, plate- 
lets and cells that they become relatively 
immune to destruction. 

In the case reported in addition to the 
presence of endocarditis, microscopic ex- 
amination of the myocardium revealed 
definite evidence of a suppurative process. 
The existence of such a lesion is indicative 
of a fulminating course which would prove 
fatal. Involvement of the myocardium 
has been reported in association with endo- 
cardial lesions by Rhodes, McMahon and 
Burkhardt, Ginga and Bouche,® and in 
isolated form by Luphin, Y^estenhoppe, 
Glion, Balke, Klemperer." The pathological 
lesion in the above case report is similar to 
those cited. 

This case has been reported to sub- 
stantiate many of the observations that 
have been made regarding the successful 
treatment of the purulent meningitis with 
chemotherapeutic drugs in contrast to the 
poor results obtained in cases of purulent 
endocarditis. In the event that the menin- 
gitis shows no signs of clearing, other foci of 
infection should be looked for. 

SUMM.ARY 

In this report, we have seen a fracture of 
the skull which was followed by pneumo- 
coccic pneumonia type aui and meningitis. 
Although the meningitis improved upon 
sulfapyridine therapy, the patient suc- 
cumbed to a pneumococcic type vii endo- 
carditis superimposed on an old rheumatic 
heart lesion which was demonstrated upon 
autopsy. 
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GANGRENOUS APPENDICITIS IN FEMORAL HERNIA OF 

RICHTER’S TYPE^ 

Gerhard J. Newerla, m.d. and Eugene F. Connally, m.d. 

ALBANY, NEW YORK TROY, NEW YORK 


T he unusual occurrence of a gan- 
grenous appendix found in a strangu- 
lated femoral hernia sac of Richter’s 
type, which was operated upon three days 
after strangulation, induced the follow- 
ing report, and review of the pertinent 
literature. 

CASE REPORT 

Mrs. P. M., a forty-eight \'car old woman, 
was admitted September 8, 1942, with a history 
of severe pain in the riglit groin, of tlircc days’ 
duration. She had noted a “lump" in the right 
groin for about ten years, but it had disap- 
peared three years later with her first and only 
pregnancy. During the past week the mass 
reappeared and became larger. Three days 
previous to operation she noted a sudden in- 
crease in the size of the tumor, associated with 
severe urinary urgency and frequency. She had 
been nauseated for about ten hours but vomited 
only once in a deliberate effort to relieve her 
distress. 

Physical examination revealed essentially 
normal findings in all organs except for a red- 
dened and painful tumor, the size of an egg, 
in the right inguinal region. The temperature 
was I02.4°F. with a pulse rate of no and a 
blood pressure of 106/82. A diagnosis of 
strangulated femoral hernia was made. 

At operation under spinal anesthesia the 
hernial sac was located medially to the femoral 
vessels. The sac was filled with a foul purulent 
fluid and contained a ruptured and gangrenous 
appendix together with gangrenous portions 
of the omentum and part of the cecum. The 
appendix was removed, the gangrenous omen- 
tum was resected, and a cecostomy was done 
without attempt to reduce the hernial sac. The 
adhesions around the femoral opening were left 
undisturbed to prevent generalized peritonitis. 
About 8 Gm. of sulfanilamide were placed into 
the wound which was left open for free drainage. 


Postoperative treatment consisted of venoc- 
lyses of 1,000 cc. of 5 per cent glucose in normal 
saline every eight hours for fort\'-eight hours, 
nothing by mouth, and control of abdominal 
distention by a Wangensteen apparatus. About 
seventeen days after operation the cecostomy 
wasclosed by inversion and the cecum retracted 
into the abdomen. The femoral wound was 
then closed by simple silkworm sutures. After 
an uneventful recovery the patient was dis- 
charged in good condition one month after 
admission. 

RE.MARKS 

Partial or Richter’s hernia is a strangu- 
lated hernia in which only one wall of the 
intestines is constricted and strangulated. 
It is generally stated that Fabricius 
Hildanus observed the first case in 1598. 
Howe\’er, his report is open to criticism 
because he did not see the actual anatomi- 
cal relationships. His patient, a si.xty-three 
year old woman, had a hernia of the groin 
for seventeen years. It became strangulated 
and was reduced en masse. Gangrene 
developed and led to a fecal fistula which 
closed spontaneously two months later. 
Hildanus never saw the bowel in the hernial 
sac, but simply believed that it formed a 
partial hernia because of the subsequent 
development of the fecal fistula. 

Lavater, in 1672, was the first to describe 
it anatomically. A similar hernia containing 
the appendix w'as then described in 1731 by 
de Garengeot, who misdiagnosed it as an 
inguinal abscess but at operation found the 
gangrenous and suppurating appendix in it. 
In 1778, Richter published his detailed 
studies of partial hernias, and from then on 
his name has been identified with this type 
of partial enterocele. However, such epo- 
nyms as Lavater’s hernia and wrongly also 
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Littre’s hernia arc synonymous with it. 
Since Richter’s hernia resembles a diver- 
ticulum, it induced Littrc to describe his 
two cases of Meckel’s diverticula as partial 
intestinal enteroceles. Cattell, in 1933, 
could find records of only fourteen Richter 
hernias which had come to operation 
between 1899 *933* average age of 

the patients was forty-eight years. 

Watson, in 1938, found a total of 537 
cases of hernias containing the appendix, 
and 222, or 40 per cent, of these were of the 
femoral variety. To these should be added 
seven additional reports of femoral hernias 
containing the appendix, bringing the total 
to approximately 229 appendices in fe- 
moral, and to about 545 in all varieties of 
hernias. Not included in these figures are 
five cases from the foreign literature: four 
Italian and one Russian, reported .since 
1939, since the references could not be 
verified in the original. 

Richter hernias become more frequently 
gangrenous than any other type of strangu- 
lated hernia, probably due to the direct 
pressure of the constricting ring, and 
because of the absence of the cushioning 
mesentery from the hernial sac. Symp- 
tomatically, the findings are not typical 
since some volume of feces and gas can still 
pass the partial constriction of the gut and 
thus generally prevent distention. Treves 
believed that less than 50 per cent ol all 
femoral or inguinal strangulations show 
swelling or tumor formation, and that local 
tenderness or pain may be so slight as to 
pass unnoticed by the patient for several 
days until gangrene develops. This was also 
true in our patient who delayed admission 
for three days. Often the strangulation 
may suggest inguinal or femoral lymph- 
adenitis especially when the moderate fever 
and pain of early gangrene sets in, — a 
complication which ensues rapidly and 
leads to an unfavorable prognosis because 
operative intervention is often too late. The 
mortality rate of Richter’s hernia is, there- 
fore, much higher than that of ordinary 
strangulated hernias. 

Femoral hernias of Richter’s type pre- 


dominate in females and on the right side. 
According to Berger femoral hernias per se 
form 32.7 per cent of all hernias in females, 
but only 5.6 per cent in males. 

The site of herniation is usually between 
the femoral vein and the lacunar ligament 
of Gimbernat. Hernias below the inguinal 
ligament of Poupart and external to the 
femoral vessels are rather rare. Once the 
hernial sac has passed through the saphe- 
nous opening into the thigh it may reflect 
back over the inguinal ligament and sug- 
gest an inguinal hernia. The hernial sac 
may contain any one, or several, of the 
abdominal viscera, and the sharp edges of 
the lacunar ligament of Gimbernat is 
usually the point of strangulation. 

As early as 1804, Sir Astley Cooper 
pointed out that femoral hernias ma}' dis- 
appear during pregnancy, not to recur until 
some time after parturition. This observa- 
tion was also made in our patient whose 
hernia had disappeared seven years previ- 
ously during her only pregnancy, and 
recurred only some time postpartum. 

In Watson’s monograph it is stated that 
40 per cent of all femoral hernias contained 
the appendix, while in all other types of 
hernias the incidence is only 1.5 to r.o per 
cent. As far as can be ascertained only 194 
of the 230 patients who presented an 
appendix in the femoral hernia sac were 
operated upon. By sex distribution 185 
were women and only nine were men. 
Doolin’s patient, cited by Seley as a man, 
was actually a woman. Appendectomy was 
performed 149 times with the death of five 
patients, or a 4 per cent mortality. In 
twenty-three instances the appendix was 
reduced through the hernial orifice, and 
two patients, or 10 per cent died. In the 
other twenty-two patients the gangrenous 
and suppurating hernial sac was merely 
incised and drained, and nine patients, or 
40 per cent, died. These figures indicate 
appendectomy as the procedure of choice 
in the treatment of this condition, to be 
followed subsequently by drainage, colos- 
tomy and hernial repair as deemed neces- 
sary, since it ofl'ers the best prognosis and 
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has the lowest mortality as well as also the 
least complications. 

SUMMARY 

Strangulated appendix occurs simultane- 
ously with 40 per cent of all femoral 
hernias. To date approximateh' 230 cases 
have been reported, including a personal 
observation. This condition predominates 
in women, since only nine males are re- 
ported. Primarj’ appendectom3- is the 
operation of choice. The mortality of other 
operative procedures is discussed. Richter’s 
tj'pe of hernia is unusual and its contents 
become gangrenous more rapidly than in 
any other type of hernia because of the 
absence of the mesenterj'. The sj^mptom- 
atology is atypical and not pathognomonic. 
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Idiiotkl 

POSTWAR MEDICAL ECONOMIC PROBLEMS 


T he world conflagration is entering a 
phase in which postwar planning 
begins to assume an ever greater im- 
portance. Our national administration an- 
ticipates serious dislocations in the social 
structure of our country after the victori- 
ous conclusion of tlie war. Plans are 
being prepared which may absorb the 
inevitable shock to our well established 
peace standards. There can be but little 
doubt, that the worldwide clash of oppos- 
ing ideologies will eventually lead to pro- 
found changes in our present national life. 
It is of great importance that the medical 
profession be prepared for the essential 
role it will have to play in the postwar 
social adjustments. 

In the past, organized medicine had as 
its outstanding achievement the protection 
of the great public, by establishing and 
maintaining a high ethical and professional 
standard in medical care. This accomplish- 
ment was made possible by the whole- 
hearted and unselPsh co-operation of the 
entire medical profession. 

During the economic stress of the prewar 
period, however, a large minority of our 
professional membership began to view 
with growing apprehension the apparent 
inability of our medical administration to 
cope successfully with the grave economic 
problems that have arisen within the 
public as well as within our own ranks. In 
the past decade, our Government em- 


barked on a well planned e.vperimentation 
to eliminate certain social injustices relat- 
ing to non-medical fields. The impression, 
that organized medicine’s stand in these 
critical times was neither forceful nor con- 
structive, was the cause of unrest within 
our professional body. 

At the present time, the medical pro- 
fession is giving further evidence of un- 
selfish co-operation, by taking its part in 
the war effort. Medical practices, which 
were built up with so much sweat and toil, 
are being voluntarily given up by those 
who enter the Armed forces. 

After the war, due to his prolonged 
absence from civilian life, the ph^-sician 
returning from the war front is bound to 
find increasing difficulties when resuming 
his practice. It is the great responsibility 
of those, who remained on the home front, 
to work out a constructive plan which will 
spare our homecoming medical men from 
undue hardships. The failure of effective 
postwar planning now will adversely affect 
the public health and also our professional 
standards. Medical care dispensed by 
weary, disillusioned men, is not likely to 
be of the high plane to which our public 
became accustomed in the past, and, on 
the other hand, an unbearable economic 
plight among our medical men may easily 
lead to a deterioration of the high ethical 
standards of our profession. 
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In the postwar planning of medical care, 
due consideration should be given to the 
economic problems of the medical pro- 
fession. Up to the present time, in the dis- 
cussions of adequate medical care to 
the “underprivileged” classes, not much 
thought was given to the adequate com- 
pensation for our medical services. The 
community looks upon physicians as being 
individuals of a prosperous, fmanciallj^ 
self-sufficient class. The lavish dispensation 
of free medical services seemingly supports 
this general assumption. Individual phj'si- 
cians intentionally contribute to this false 
conception by keeping up outward appear- 
ances which do not reflect their true eco- 
nomic status. As a matter of fact, the 
economic condition of the medical pro- 
fession underwent a steady deterioration 
in the past decade, and in a large group it 
sank below subsistence levels. This group’s 
subsistence largely depends upon the 
material support given by wives, parents 
and other close relatives. The end of this 
process is not yet in sight. 

The general public is not aware of the 
medical profession’s economic difficulties. 
It maj' expect, therefore, further sacrifices 


from us in the form of extended free medi- 
cal services. It is probable that our Govern- 
ment is now preparing a sweeping reform 
of our present medical care. For such an 
eventuality, we should be ready with a 
plan, which gives us full protection with 
just appreciation of our economic needs. 

Unless organized medicine is capable 
and willing to act constructively now, we 
are faced with the probability, that after 
the war, a majority of our professional 
membership will welcome a government 
plan of health care as part of the general 
social security system. 

It is regrettable, that an open discussion 
of our economic problems is not possible, 
since organized medicine suspended its 
meetings for the duration of the war. We 
must, therefore, rely on the vision and 
wisdom of our medical leaders to bring 
about a satisfactory solution of our post- 
war problems. Let us hope, that after the 
storm of social adjustments has blown 
over, organized medicine vdll not have to 
pride itself with having been the last 
bastion of dye-hard conservatism in a 
changing world. 

Anthony Wollner, m.d. 
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J UST as the attitude toward early cesa- 
rean section and the avoidance of long 
drawn out tests of labor has changed, 
so has the attitude in the past ten years 
changed toward the use of version and 
extraction. The profession now believes 
that the technic of this type of delivery 
should be part of the armentarium of every- 
one who professes to practice obstetrics. He 
at least should have a working knowledge 
of the fundamental principles and maneu- 
vers involved in this type of mechanism of 
labor. 

The indications for this procedure vary 
with the individual skill of the operators. 
Some men elect this method of delivery as a 
routine method of eliminating the second 
stage of labor while others reser\'e this 
procedure for persistent posterior position 
of the fetal head, deep transverse arrest of 
the head, uterine inertia, floating heads, 
etc. Regardless of the indications certain 
essential prerequisites must be kept in mind 
if a successful result for mother and child is 
to be obtained. 

In a recent publication^ we emphasized 
the fact that a version and extraction 
should not be attempted until the lower 
uterine segment is thinned out and the 
e.xternal os completely dilated. The failure 
to observe this fundamental fact in any 
type of vaginal delivery has caused untold 
calamity. 

The diagrams labelled r and 2 demon- 
strate in a schematic way, conditions (Figs. 
1 , 2 and 3) of the lower uterine segment and 


external os, which are unfavorable for a 
version and extraction. It will be noted that 
in both drawings there is still a remnant of 
the internal os and that the external os is 
thick. In other words, the effacement of the 
lower uterine segment and the dilatation of 
the external os is not complete and is, there- 
fore, not in an ideal condition for attempted 
delivery. 

Figure 3 represents the ideal condition of 
the lower uterine segment and the e.xternal 
os. The lower uterine segment has been 
thinned out, the internal os has disappeared 
and the external os is completely dilated. 
When those conditions are present the ideal 
time has arrived for the performance of 
version and extraction. 

Another essential fact to be remembered 
is that a version should never be attempted 
when the uterus is dry and firmly con- 
tracted around the fetus. This condition 
does not exist as a rule excepting after 
ruptured membranes and a long labor. The 
uterus has molded itself around the fetus 
and a very definite retraction ring is pres- 
ent. (Fig. 4.) Any attempt to perform a 
version under these circumstances is, to say 
the least, poor obstetrical judgment and 
can result onl}^ in a ruptured uterus. 

A third precautionary fact to be kept in 
mind is that, while a floating head can be 
deli^■ered by this procedure, this type of 
case always carried a greater risk, and the 
operator must e.xpect a higher fetal mortal- 
ity rate, as he does with a breech extrac- 
tion, because, there is no molding of the 
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head with flexion. We consider at least of the marked depressive effect upon the 
partial molding of the head with flexion baby. If any drug is to be used, it should be 
essential. morphine sulfate in quarter grain doses and 



Figs. I TO 3. Various stages of effacement of the lower uterine segment. 



Fig. 4. Uterus completely molded around fetus. Impossible con- 
dition for performance of internal podalic version. 

It has always been our practice to avoid care should be taken not to give it if 
barbiturates of any kind (recent investiga- delivery is to be effected within three hours, 
tions confirm the deliterious effect of these These essential prerequisites are always 
drugs on the fetus) during labor, because required before the patient is ready for 



New Series VoL, LX I, No. 2 PottCF VerSIOIl 

delivery by version and extraction: (i) 
Complete efFacement of the lower uterine 
segment; (2) complete dilatation of the 
external os; (3) fetal head at or in the brim 
of the pelvis; (4) membranes unruptured 
or, if ruptured, the uterus is not too tightly 
molded about the fetus. 

The preparation of the patient consists 
of cleansing and shaving. No enemas are 
given because of possible contamination 
with loose stool. 

, The patient is draped in the modified 
^^'alcher position with nurses holding the 
legs, and if no assistance is available, the 
legs can be supported by two chairs whose 
backs are facing each other. 

Chloroform is used as an anesthetic 
because of its ease of administration and 
the deep relaxation obtained. Again let us 
repeat the so-called obstetrical anesthetic 
has no place in this procedure. The patient 
must be anesthetized to a surgical degree 
after which the bladder is emptied by 
means of a soft rubber catheter. 

At this time the vagina is ironed out by 
the introduction of one finger and finally 
with the entire hand. The mo^•ement is 
from within out and from abo^•e down and 
is aided by the use of much sterile liquid 
green soap. When a tight outlet is encoun- 
tered, twenty minutes is often consumed 
in this ironing out process. This does 
away with the need of an episiotomy. 

The operator’s hand is introduced into 
the uterus with the palm up in order to 
more easily follow the curve of the sacrum. 
The head is grasped like a baseball and is 
pushed up out of the inlet and iliac lossa. 

At this time the position of the head is 
obtained by paying attention to the ears, 
which are always on the side of the head 
and the operator then explores the interior 
of the uterus and visualizes the exact posi- 
tion of the fetus. It must be remembered, 
that when the hand and arm, covered with 
a long rubber glove reaching the elbow, is 
once introduced into the uterus, it is not 
withdrawn until the feet are delivered. 
Repeated introduction of one hand and 
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then the other is to be deplored because of 
the possibility of infection. 

If the membranes are intact they are 
separated from the uterine wall, care being 
taken to avoid the side of the placenta, as 
detachment of the placenta causes bleed- 
ing. The}' are ruptured high up in order to 
save some of the amniotic fluid which 
facilitates the version. 

The operator next folds the arms across 
the chest and under the chin. (Fig. 6.) This 
maneuver prevents extending of the arms, 
which is a most serious complication. It is 
surprising how often the arms are not in the 
usual textbook position of being folded, but 
many times are along side of the head or 
body, and any attempt to do a A’ersion 
before they are folded properly will result 
in extension of one or both arms and we so 
firmly believe in this statement, that when 
the operator does get e.xtension of the 
arms, he has only himself to blame for he 
either failed to fold the arms or he did it 
carelessly. (Fig. 5.) 

Both feet are now grasped between the 
first and middle fingers and brought down 
as far as the iliac fossa. At this time, it is 
wise to recheck the folding of the arms and 
having done this, both feet are brought 
down to the vulva and delivered together. 
Continued gentle traction is made until the 
knees are exposed. The \ersion is now 
complete. 

It is essential to take plenty of time dur- 
ing the following extraction, and the sooner 
the operator forgets the proved fallacy that 
a baby must be extracted within seven 
minutes the better results will be obtained. 

Delivery of the buttocks is effected 
through the hollow of the sacrum by simply 
lifting both feet up toward the ceiling so 
that the baby is actually sitting on its 
mother’s perineum. 

Whether the original position of the 
fetus was a right or left sided position will 
depend upon whether the body will rotate 
to the patient’s right or left spontaneously. 
Some aid may be .needed in the rotation of 
the body by slight pressure on the baby’s 
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thigh. The rotation is completed by trac- 
tion upon both feet in the direction of the 
mother’s thighs until the scapulae appear. 
Here the aim of the operator is to get the 
back straight across underneath the pubic 
arch so as to facilitate delivery of the 
shoulders and arms as anterior shoulders 
and arms, doing away entirely with 
delivery of posterior shoulders and arms. 
This is accomplished by placing a finger at 
the angle of cither one of the thoroughly 
c.xposed scapulae, and with slight pressure 
toward the midlinc, deliver the shoulder 
and humerus. With the finger in the bend 
of the elbow and avoiding tiic hooking of a 
finger around the humerus, the arm is 
lifted up and delivered in a manner similar 
to the lifting up of an old fashioned pump 
handle. 

A finger at the angle of the other scapula, 
after the body has been rotated will con- 
\'ert the posterior shoulder into an anterior 
one and the extraction is effected as already 
mentioned. It must be remembered that at 
no time is the body twisted, but instead by 
equal traction on both feet, the body will 
rotate spontaneously. 

The operator now determines if there is 
aiu' loop of cord around the neck or 
between the legs of the child and if pres- 
ent, this must be eased by cutting it, if 
necessary. 

The fingers of the left hand arc placed on 
the baby’s chin or in the mouth and with 
the right hand gentle pressure is made 
on the occiput over the pubes, to aid in the 
flexion of the baby’s head and also direct 
its passage through the pelvic canal. 

If difficult}* is encountered, forceps, pre- 
ferably Pipers, are applied to the sides of 
the head, care being taken not to make 
application Avhen the head is high in the 
pelvis. It should be remembered, that it is 
easier and safer to push a head through the 
pelvis than to pull it through. (Fig. 9.) 
When the after-coming head has reached 
the perineum and the mouth is exposed, the 
mucous is milked out of the baby’s throat 
and the head gently eased out and lifted up 
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over the perineal body as a fle.xed head. The 
patient must be thoroughly relaxed in the 
Walcher position to avoid lacerations. 



Fig. 6. Proper folding of arms across chest 
and under chin before attempting internal 
podalic version. 


The baby is placed on its right side on 
the mother’s abdomen, the cord cut, an 
umbilical clamp applied and the baby 
transferred to a warm crib. 

Following deliver}* of the placenta, a 
cubic centimeter of pitocin is given in- 
travenously, the cervix examined and 
repaired if necessary, the bladder again 
catheterized and the patient is returned to 
her room. 

COALMENTS 

There has been a great deal of discussion 
concerning the ability of the average gen- 
eral practitioner to carry out this technic. 
We believe, as we mentioned in the intro- 
duction, everyone should know the funda- 
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mental principles of this type of delivery. 
We do not believe everyone should tr^’’ this 
procedure, but anyone who has had surgical 
training along with obstetrical training 
should be qualified to carry out this proce- 
dure successfully. 

This is not a hospital procedure per se as 
the technic can be carried out in the home 
with equally good results, as we have often 
demonstrated. 

In our experience in properly selected 
cases, the fetal and maternal morbiditj’^ and 
mortality is no greater than in other 
methods of delivery. 

This brings up the question of anes- 
thesia. We are firm believers in chloroform 
properly administered by a competent 
man, and it behooves any person delivering 
women to team up with a competent 
anesthetist at the head of the table. We like 
chloroform because it is least harmful to the 
baby, because of its ease of administration, 
the complete relaxation obtained and the 
quick recovery of the patient. It must be 
remembered that the mask must alwa^'s be 
the width of two fingers from the face of the 
patient, and that it takes approximately 
eight minutes to get a patient in the state 
of deep surgical anesthesia. The chloroform 
is not poured but is administered by drops, 
remembering not to hold the bottle too far 
from the mask. Fifty per cent of the opera- 
tor’s battle is won at the onset if he has an 
understanding, co-operative, trained anes- 
thetist. Complete deep anesthesia is needed 
at only two stages of the procedure, first 
while the hand and arm are in the uterus, 
and second, at the time the after-coming 
head is being lifted off the perineum. 

We believe that many lacerations of the 
perineum are the result of decreasing the 
anesthesia at this point and the operator’s 
forgetfulness to maintain flexion of the 
head and pulling the head through the 
perineal body rather than lifting it up off 
the perineum. 

We have spoken at some length concern- 
ing the effacement of the lower uterine seg- 


ment and dilatation of the external os 
because we still find much misunderstand- 
ing concerning the proper time to perform 
this type of delivery. Our discussion on this 
point is as clear as we are capable of making 
it. There are, however, isolated cases which 
require further explanation. 

In consultation we frequently see arrest 
of the head in the midpelvis. The lower 
uterine segment is effaced, but the head, 
which is in the transverse or posterior pos'i- 
tion is above the external os which is per- 
haps three fingers dilated and will never 
become more dilated, because of • the 
absence of the head as a dilator at the 
external os, which is paralyzed, and will 
become swollen and edematous if delivery 
is not effected at once. It is surprising how 
easily under deep anesthesia the e.xternal 
os, represented as a thin negotiable rim, 
disappears when the examining fingers are 
spread apart and allows the entrance of the 
hand into the uterus. As we have stated 
elsewhere,^ the crux of the situation is the 
complete effacement of the lower uterine 
segment, and dilatation of the external os 
is one of degree only. 

It must also be kept in mind, that the 
formation of a uterine retraction ring 
commences at the onset of labor, and that 
at the beginning of the second stage when 
the lower uterine segment is completely 
effaced and the external os completely 
dilated, the retraction ring is well devel- 
oped and the longer the second stage the 
more pronounced is the retraction ring. 
For this reason alone, we believe that the 
present tendency of attempting to perform 
this type of delivery, as a last resort, is a 
mistake. If this method of delivery is to be 
used at all it should be used at the proper 
time, and not wait until the uterus is 
molded tightly about the fetus. We also 
believe that the use of bags or pituitrin in 
the first stage of labor is contraindicated, 
because bags are prone to displace the 
presenting part allowing a prolapse of 
the cord and a possible detachment of the 
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placenta causing death of the child. Pitui- 
trin likewise causes fetal mortality by pro- 
ducing uncontrollable uterine contractions. 

Regarding the use of antiseptics our 
experience leads us to the conclusion that 
soap and water generously used meet all 
the requirements necessary. 

^^'e also believe that the proper ironing 
out of a birth canal before the introduction 
of a hand is most important, and this proce- 
dure, if done properly and carefully, makes 
episiotomj' unnecessary. The argument put 
forth that the fascia beneath the vaginal 
mucosa is separated is greatl}- exaggerated. 

It is important at this time to again 
emphasize that haste in the extraction of 
the fetus is not only unnecessary but harm- 
ful, because of the damage liable to occur to 
the soft parts of the mother and the loss of 
flexion, which is so essential in the proper 
extraction of the fetus. It has often taken 
us as long as twenty minutes to complete 
the delivery of the child after the navel has 
appeared at the vulva. 

It is allowable at all times to make 
gentle, steady traction upon the child as 
long as the child moves through the birth 
canal. When the child does not move care- 
ful examination to determine the cause 
must be made. The most frequent obstruc- 
tion encountered is the umbilical cord 
between the legs. This should be cut to 
allow the continuous passage of the child 
and a hemostat is applied to the cut cord as 
it appears at the vulva. 

Another cause of delayed descent of the 
child is a prolapsed arm. When this occurs 
no attempt at replacement of the arm 
should be made but as the fingers of the 
child appear at the vulva, the operator 
grasps the fingers with a piece of gauze 
making gentle traction and delivering the 
hand and arm along side the body of the 
child. 

^^'e never cover the body of the child 
during the extraction with a warm towel 
and neither do we twist or grasp the body 
during extraction because of possible injury 
to the internal organs. Much more satisfac- 


tory traction is obtained and along with it 
spontaneous rotation of the body if trac- 
tion is made upon the feet by grasping 
them between the first and middle fingers. 
No slipping is possible if pressure is made 
upon the index finger by the thumb. It 
should also be remembered that rotation of 
the back is aided many times by greater 
traction on the anterior leg. 

The delivery of both shoulders as ante- 
rior shoulders, we believe, is a decided 
improvement in the technic, because we 
more easily avoid perineal tears and are less 
prone to get infections because of possible 
contact with the rectum. 

As a practical point we have noticed that 
since the intravenous use of pitocin imme- 
diately following the third stage of labor, 
the blood loss has been reduced materially 
and it is a good procedure regardless of the 
type of delivery. 

We are also of the opinion that at all 
times the birth canal should be carefully 
examined and the necessary repairs made 
immediately following delivery, whether it 
is in the home or in the hospital. Imme- 
diate repairs of cervical injuries tend to aid 
involution of the uterus and at the same 
time, it is possible to remove old scar tissue 
and infected cervical cysts in multiparae, 
but care should be exercised not to remove 
too much tissue. 

Comment was made in 1928 b\' the 
senior author to the effect that unilateral 
tears appear on the side of the cervix where 
the occiput has remained the longest. For 
example, in prolonged left occiput posterior 
positions it would appear on the left side 
and right occiput posterior positions on the 
right side, thus emphasizing the damage 
from prolonged posterior positions. Since 
making that observation we have seen no 
reason for changing our opinion. 

Resuscitation of the child, when neces- 
sary, is accomplished by treating the child 
as a patient in shock. Dry e.xternal heat is 
applied by warm towels, mucus is aspirated 
from the trachia by means of a small rubber 
catheter and air is introduced directly into 
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the lungs by blowing into the catheter 
gently and expelling the same by gentle 
pressure on the chest of the child. The 
heart beat and the color of the child are the 
indicators of its condition, and if the heart 
beat is present the resuscitation is usualty 
successful. We have for j-ears discarded the 
procedure of the so-called tubbing and 
spanking of the child, as being entirely out 
of place in the treatment of a shocked 
patient. 


SUMMARY- 

An attempt has been made to simplify, 
clarify and standardize the technic of 
podalic version and extraction. 
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The symptoms of carcinoma of the ovary in the earlier stages are those 
of any other solid ovarian tumor and are usually absent until rupture of the 
capsule has occurred, when recurrent pain, ascites, and cachexia make their 
appearance. 

From “Essentials of Gynecology” by Willard R. Cooke (J. B. Lippin- 
cott Company). 



KINETIC DISABILITIES OF THE HAND AND THEIR 

CLASSIFICATION* 

A STUDY IN BALANCE AND IMBALANCE OF THE HAND MUSCLES 

Michael Burman, m.d. 

NEW YORK, NEW YORK 


T he normal hand is kinetically bal- 
anced. The muscles, serving common 
flexion and extension, which begin in 
the forearm and end by tendon in the 
hand, are the extrinsic 7 nnscles. The mus- 
cles, arising and ending in the hand are 
mlrinsic vmscles, of which there are five 
groups: the thenar grouping, the adductors 
of the thumb, the hypothenar grouping, 
the lumbrical muscles and the interossei 
muscles. 

The examination of the hand is made 
systematically. Common flexor power is set 
against common extensor power, extrinsic 
power against intrinsic power, and intrinsic 
power against intrinsic power. The normal 
hand is easily known; the kinetically im- 
balanced hand needs detailed study. 

This is a study of the hand whose func- 
tion is changed by paralysis, contracture 
or muscular imbalaiice. It excludes infec- 
tions of the hand, fractures, many forms of 
trauma, and tumors of the hand. 

The problem is simplified by dividing 
hand disability into four groups: the kmetic 
disabilities oj the spastic band, the arthritic 
band, the paralytic band, and the trauma- 
tized band. Each muscle grouping is 
anaE'zed in each of these four divisions of 
disability. 

Finger Rebound Phenomena. When 
either the flexor or extensor mechanism of 
a finger is passively tensed, finger rebound 
takes place on sudden release of tension. 
Two rebound phenomena are normal and 
constant. 

Extensor Rebound. If the finger is ex- 
tended acti\-ely at its three joints, release 
of the passively flexed end phalanx snaps 


this phalanx back into extension. This 
e.xtensor rebound is also seen in the intrinsic 
position of the finger and is strong even in 
palmar flexion of wrist. Passive flexion 
of the end phalanx tenses the extensor 
mechanism and release of tensing flexion 
causes rebound of the phalanx into 
extension. 

The extensor rebound is the rebound of 
intrinsic extension and not of the whole 
extensor apparatus of a finger, except when 
the finger is on a line with its metacarpal. 
This is made clear in radial nerve palsy. 
The end and middle phalanges extend 
actively and there is a good e.xtensor re- 
bound; it is not possible to e.xtend the 
proximal phalanges. In ulnar nerve palsy, 
there is no extensor rebound, although the 
common extensor tendons are strong. 

Fle.xor Rebound. The flexor rebound is 
a confirmatory test of fle.xor profundus 
power of a finger. The finger, being actively 
Kyperextended at the metacarpophalangeal 
joint and hence flexed at its two distal 
joints, snaps back into flexion on release 
of passive extension of the end phalanx. 
Flexor sublimis rebound is not striking. 

Increasing flexion of the proximal joint 
increases flexion of the distal joint and 
hence flexor rebound of the distal phalanx. 
Flexor rebound lessens as flexion of the 
distal joint decreases. Rebound is lessened 
in extreme palmar flexion of the wrist 
except in hypere.xtension of the metacarpo- 
phalangeal joint with associated finger 
flexion. It is weak in acute metacarpo- 
phalangeal joint flexion and disappears 
when the metacarpophalangeal joint is 
placed between 165° and 180°, with accom- 


From the Hospit.nl for Joint Diseases, New York City, the serx’ices of Dr. Leo Mayer and Dr. Harry D. Sonncn- 

schein. 
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panying slight flexion of the interphalan- 
geal joints. This is a narrow field of tension 
equality in which extensor or flexor rebound 



Fic. I. The intrinsic deformity of the thumb 
in an arthritic hand. The ulnariy deviated 
fingers are also held in the intrinsic position. 


is absent. If balance between flexor and 
extensor strength is broken, a rebound may 
take place in the neutral field. 

The abnormal rebounds indicate a state 
of increased tension in one or more of the 
muscles controlling the finger. 

Common Extensor Rebound. In two 
cases of absent flexor tendon function a 
common extensor rebound was seen. When 
the finger was passively flexed at its 
proximal Joint, release of pressure snapped 
the finger back into extension by common 
extensor action. 

A nbole finger extensor rebound is rarely 
seen in the spastic hand whose three 
phalangeal joints are in extension. Release 
of passive fle.xion of the finger at the 
metacarpophalangeal joint snaps it back 
into extension. It was also seen once in a 
hand whose ulnar bursa had been infected. 


Flexor Subli'mis Rebound. The flexor 
sublimis rebound is indicative of increased 
tension in the sublimis muscle of a finger. 
It is seen in long maintained flexion posi- 
tion of the proximal joint of a finger, as in 
ulnar nerve palsy. When the finger is 
passively extended at this joint, release 
snaps the finger back into flexion. 

Interosseous Rebounds. These may be 
divided into two groups; the lateral inter- 
osseous rebound and the flexor interosseous 
rebound or whole finger rebound. 

The lateral interosseous rebound is due to 
an increased state of tension of one inter- 
osseous muscle of a finger over its balancing 
interosseous muscle. This is tested when 
the finger is passivel}'^ held in intrinsic 
position in lateral deviation opposite to the 
action of the stronger interosseous muscle 
tested and then released, (A lateral extensor 
rebound of the finger at the metacarpo- 
phalangeal joint by common extensor 
action is differentiated from the lateral 
interosseous rebound because the former 
is tested in extension of the metacarpo- 
phalangeal joint. A particular form of this 
rebound is that of the little finger in 
extension-abduction position, which, when 
brought to the ring finger, rebounds to its 
pristine position on release.) The flexor 
interosseous rebound indicates a state of 
tension in the interossei of a finger greater 
than common extensor tension. The sum 
effect is to maintain the finger in intrinsic 
position without lateral deviation. The 
rebound is tested by bringing the finger 
passively into extension at the metacarpo- 
phalangeal joint, the end phalanges re- 
maining extended. The finger snaps back 
into the intrinsic position on release. The 
same rebound is seen in the thumb, when 
the flexor brevis pollicis has a tension 
greater than that of the extensor brevis 
pollicis. Since the whole thumb is snapped 
back, the phenomenon may be called a 
whole thumb rebound, since it corresponds 
to a whole finger rebound. 

Given two balancing muscles which are 
not structurally shortened, the strength 
oj one over the other is tested by the in- 
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creased tension state of the stronger. This 
increased tension made possible by muscle 
contraction, is recognized by the rebound • 
which takes place on release of the tension 
force. This belief presupposes a direct rela- 
tion between muscle tension and muscle 
strength which may not always be true. 
The increased tension of a spastic muscle 
does not necessarily bespeak its greater 
absolute strength, but if its rebound exceeds 
its balancing antagomst, it has relatively 
greater strength than its opponent muscle. 
Probably the purest value of the rebound 
is seen in the paralytic hand. The paralyzed 
muscle cannot tense nor contract while its 
active antagonist can do so. 

When a muscle is structurally shortened 
as in arthritic (myositic) contracture, its 
increased tension state does not mean 
increased absolute strength. Its range of 
motion is less and so must be its power. 
But it is relatively stronger than its 
antagonist if its testing rebound is greater. 

The rebound phenomena hence only test 
relative strengths of balancing muscles. 
This is their significant clinical use. 

KINETIC DIS.^BILITIES OF THE THEN.AR 
MUSCLES — THE INTRINSIC DEFORMITY OF 
THE THU.MB — THE SEQUEL OF RECURRENT 
ULN.AR LUX.VTION OF THE E.KTENSOR LO.NGUS 
POLLICIS 

This is a not uncommon deformity of 
the thumb and is like the intrinsic deform- 
ity of the finger. The thumb is flexed at the 
metacarpophalangeal joint and extended or 
hyperextended at the interphalangeal joint. 
The first metacarpal bone is either in 
opposition position or in abduction. 

Flexion of the metacarpophalangeal joint 
is by pull of the flexor brevis pollicis. 
Extension or hyperextension of the inter- 
phalangeal joint takes place as a synergistic 
movement as the thumb is flexed at its 
metacarpophalangeal joint by pull of the 
fascial band which passes to the dorsum 
of the second phalanx from the abductor 
brevis pollicis, or by pull of the extensor 
longus pollicis, or a combination of these 


factors. In time, the deformity becomes 
fixed. 

The deformit}^ is caused by the imbal- 
ance between a weak or absent e.xtensor 
brevis pollicis and a strong flexor brevis 
pollicis. The fle.xor longus pollicis plays a 
secondary part, for the intrinsic deformity 
may develop when long flexor action is 
absent. In one case, an intrinsic deformit\' 
of the thumb followed section of the flexor 
longus pollicis distal to the insertion of the 
flexor brevis pollicis. 

Weakness of the flexor longus pollicis is 
usually more apparent than real. The end 
phalanx of the thumb may not be flexed 
activelv more than a few degrees in the 
intrinsic position of the thumb. When the 
thumb is passively extended at the meta- 
carpophalangeal joint, active flexion of the 
end phalanx may become full and strong. 
The flexor longus pollicis may, however, 
be secondarily weakened by persistent 
hypere.xtension of the end phalanx. 

The intrinsic deformity is seen in three 
of the four principal groupings of hand 
disabilities: the traumatic, the spastic, 
and especially, the arthritic hand. It is 
rarely seen in the paralytic hand, since the 
thenar muscles of which the flexor brevis 
pollicis is a part, are so frequently para- 
lyzed. Mild deformity is sometimes ob- 
served in median nerve paralysis, because 
the ulnar head of the fle-xor brevis pollicis 
is supplied by the ulnar nerve. Tear of the 
e.xtensor brevis pollicis, or strain of or 
blunt injury to the dorsal capsule of the 
metacarpophalangeal joint of the thumb 
(in which the extensor brevis inserts) is 
followed sooner or later by the isolated 
development of this deformity, even as 
early as a montli after injury. It is but one 
of other deformities in the arthritic or 
spastic hand. In the arthritic hand, it is 
usuall}' due to arthritis of the metacarpo- 
phalangeal joint of the thumb. 

The major disability of this deformity is 
the limitation of flexion of the end phalanx 
of the thumb. Opposition is possible and 
may reduce the degree of deformity. The 
patient may be able to do most types of 
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work, but yet have dilTiculty with certain the thenar muscles. The flexor brevis 
occupations, as typing. pollicis must be sectioned fully, as well as 

Secondary disabilities may arise, espe- the anterior capsule of the metacarpo- 
cially after the thumb has become fixed in phalangeal joint. 



Fig. 2. A, the intrinsic deformity of tlie right 
thumb in the case of the girl with recurrent 
ulnar luxation of the tendon of the extensor 
longus pollicis. The distal phalanx is in exten- 
sion but not hyperextension. The left hand 
shows ulnar deviation of the fingers secondary 
to arthritis of their metacarpophalangeal joints. 

the position of deformity. The anterior 
capsule of the metacarpophalangeal joint 
becomes contracted and, while it ma.y be 
possible to extend the thumb passively at 
the metacarpophalangeal joint, release of 
the thumb snaps it back into flexion (whole 
thumb flexor rebound). The dorsal capsule 
of the interphalangeal joint also is con- 
tracted. The interphalangeal joint rarely 
shows secondar}^ destructive arthritis. Re- 
current ulnar luxation of the tendon of the 
extensor longus pollicis is an unusual 
sequel. This luxation of the tendon is an 
accentuation of a normal movement — 
the slight medial and lateral riding of the 
tendon over the humped dorsum of the 
metacarpophalangeal joint on flexion and 
extension of the end phalanx in the in- 
trinsic position of the thumb. 

Treatment is usually not necessary. 
Splinting of the end phalanx in flexion 
reverses the position of deformitj', with 
some synergistic extension of the first 
phalanx at the metacarpophalangeal joint. 
The surgical correction of this disability 
can be accomplished bj" the stripping of 



Fig. 2. D, loop retention of the luxating 
tendon is illustrated in this diagram. 

The operative technic is described in 
the text. The loop is so placed that it 
prevents ulnar luxation of the tendon 
of the extensor longus pollicis. 

INTRINSIC DEFORMITY OF THE THUMB AND 
RECURRENT MEDIAL OR ULNAR LUXATION OF 
THE TENDON OF THE EXTENSOR LONGUS 
POLLICIS 

Case i. Gertrude R., twent3'-one, was 
emploj'ed for seven months as a trimmer of 
scarfs and mufflers in 1934. She made manj" 
thousand cutting movements with heavj' 
scissors each daj% the scissors reaching to the 
base of the thumb, making each cutting move- 
ment painful. Two weeks after she began this 
work, her right thumb became swollen, and m 
another two weeks, she noted “dropping” of 
the thumb. She also had infectious arthritis of 
the left hand and wrist. 

The right thumb showed an intrinsic de- 
formitj', flexion position of 160° being present 
at its metacarpophalangeal joint. The meta- 
carpophalangeal joint was swollen and painful 
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dorsally. Tenderness was present along the 
course of the extensor brevis pollicis. The 
thumb was held in adduction and she could 
not abduct it actively. The thumb rested 


thumb was actively or passively extended, the 
long extensor tendon slipped radialh- into place 
with an audible sound as it passed over the 
medial tuberosity at the base of the first 



Fig. 3. The c.xtrinsic deformity of the thumb in tlie spastic 
hand. This is a mut.abfc deformity. There is anterior sub- 
luxation of the first metacarpal head by the marked 
hyperextension position of the metacarpophalangeal 
joint. Tlic wrist is in neutral position. 

Fic. 4. A fixed extrinsic deformity of the left thumb. Tliis 
man has a combined palsy of tlie ulnar nerv'c and pos- 
terior interosseous nerv'c following a bullet wound on 
September 7, 1938. Suture of the ulnar ner\x was done 
on January n, 1939, with slight return of power. A 
wrist fusion was carried out on April 4, 1939. The exten- 
sion contracture of the middle, ring, and little fingers 
was rele.ascd by .a Shaw operation early in 1940, and the 
thumb and index finger were operated upon on June 13, 
1940. Capsulotomy of the metacarpophalangeal joint of 
the thumb with section and stripping of its very thick- 
ened collateral ligaments, manipulation of its inter- 
phalangeal joint, capsulotomy of the carpometacarpal 
joint, and adductor section were needed to correct this 
deformity at the time of operation, an improvement 
which has not been maintained. On June 3, 1941, tendon 
transplants were done to give common extension to 
thumb and fingers. (These operations were done by 
various surgeons on the Service of Dr. Sonncnschcin.) 
This photograph was taken on December 16, 1939, before 
attempt at correction. 


against the index and middle fingers but she 
could carry it across to the little finger. This 
inability to abduct the thumb was due to 
ulnar luxation of the tendon of the extensor 
longus pollicis. \Yhen the end phalanx of the 


phalanx. The tendon could also be replaced by 
passive radial pressure against it. This cor- 
rected the intrinsic deformitj’’ of the thumb. 
The thumb could then be abducted and execute 
a grasping movement. The flexor longus 
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pollicis, the adductors of the thumb and the 
thenar muscles seemed normal. 

The left wrist was mildly scaphoid over its 



Fig. 5. Sketch of fascial loop operation for 
athetoid or dystonic opposition of thumb. 


dorsum. There was mild atrophy of the dorsal 
interossei muscles. The major disability of the 
left hand was an ulnar deviation of the fingers 
at the slightly flexed metacarpophalangeal 
joints. These joints were somewhat swollen 
and tender. This arthritie involvement, great- 
est in the index finger and last in the little 
finger, caused increased lateral mobility of 
the metacarpophalangeal joints, both in flexion 
and extension. It was possible to correct the 
deformity passively but the ulnar deviation 
of the fingers was again assumed on release of 
pressure. 

The operative procedure — loop retention of 
the luxated tendon — was advised by Dr. Leo 
Mayer, and it was on this idea of his that I 
did the operation on February 12, 1936. 

A longitudinal dorso-ulnar incision was 
made, beginning about three-quarters of an 
inch above the metacarpophalangeal joint of 
the thumb and extending proximally along the 
shaft of the first metacarpal bone. The extensor 
longus pollicis tendon was identified and its 
medial displacement verified. The tendon was 
less shiny than normal and its edges were 
ragged. The loose and redundant capsule of the 
metacarpophalangeal joint was edematous, 
thickened and grayish in color. The periosteum 
of the first metacarpal bone was thickened and 


swollen. A tendon loop was made from part of 
the tendon of the palmaris longus. 

In the third stage of the operation, a slightly 
oblique drill channel was made about one-half 
inch beneath the head of the first metacarpal, 
the radial end being a little more proximal. 
The tendon graft, shaped to fit this ehannel, 
was made somewhat thieker at its middle and 
tapered at each end, care being taken not to 
injure its gliding surface at the point of contact 
with the extensor longus pollicis. A Bunnell- 
Mayer suture of blaek silk was taken at each 
end of the tendon. The loop was passed about 
the e.xtensor tendon so that it pulled it in a 
radial direction. The tendon ends were directed 
through the drill channel in the bone by means 
of a previously introduced guide suture of 
heavy black silk. The tendon ends, in order 
that the loop exert a radial pull, went in from 
the proximal and radial side of the bone to its 
distal and ulnar side. The tendon ends on the 
ulnar side of the bone were now brought over 
dorsally and sutured separately under some 
tension, to the adjacent tissues radialK'. It was 
made sure that the extensor longus pollicis 
tendon moved freely in the loop. The loop was 
effective in retaining the tendon in place. After 
the wound was closed, the thumb was im- 
mobilized in abduction and in extension. 

The postoperative course was uneventful. 
She was unco-operative in postoperative 
treatment. 

The ulnar deviation of the fingers of the left 
hand, quickly overcome by a U-shaped plaster 
mold which brought the fingers radially, later 
recurred. 

This ulnar deviation is conditioned by posi- 
tion. I was unable to duplicate it by the 
experimental injection of water into the meta- 
carpophalangeal joints of the hand of a cadaver. 
Distention by sjmovial hj'pertrophy and lig- 
amentous laxitj' allow postural factors to play 
an important part, but distention of the joint 
alone does not reproduce the deformit3% 

She was seen last in October, 1938. She had 
worked as a typist for some time but had to 
discontinue this work because she could not 
bend the thumb at the interphalangeal joint. 
The thumb was not swollen. It was held in the 
intrinsic position, flexed to 90° at the meta- 
carpophalangeal joint, and extended at the 
interphalangeal joint. The metacarpophalan- 
geal joint could be extended to 100° activeh' 
and 180° passiveK'. Release of passive tension 
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Fin. 6. A. the spastic iiand and wrist by extrapyramidal tract lesion. 
The patient is a man of fifty-six. This photograph was taken on 
October i6, 1939. and sliows an extreme flexion deformity of the 
wrist in ulnar adduction. The elbow was extended. The fingers were 
usually in the intrinsic position, but sometimes showed dissociated 
position or extension at all three phalangeal joints. The intrinsic 
deformity of the fingers decreased from the little finger to the 
index finger. The first metacarpal bone w.as opposed in extension 
of the metacarpophalangeal and interphalangeal joints. The first 
metacarpal head was subluxated anteriorly. A\’hen he tried to 
make a fist, there was increase in intrinsic position of the fingers. 
When the wrist was brought up passively into lesser palmar 
flexion, the fingers flexed and the thumb went into the palm. 
\\'hcn the elbow was bent actively, flexion of the fingers increased 
and there was greater resistance to p.assive dorsiflexion of the 
'wrist. The muscles arising from the internal epicondyle of the 
humerus tensed as the elbow bent and the forearm pronated. b, 
wedge plasters were applied to bring the wrist into lesser palmar 
flexion. On April iS, 1940, the internal epicondyl.ar muscles were 
stripped from their origin and p.artial neurectomy of the branches 
of the ulnar and median ncrx'es to these muscles done. It was 
thereafter possible to bring the wrist into about 20° (160“^) of 
palmar flexion. On August 3, 1940, the tendon of the flexor carpi 
ulnaris was lengthened and a wedge removed from the wrist joint 
with dorsil base, the proximal part of the distal carpal bones being 
removed in this wedge. This is a postoperative photograph taken 
on November i6, 1940, showing the position of the wrist and 
fingers after the two-stage operation. Finger power is better. 
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snapped tlie tiuiiiil) baek into llevion by elastic 
rcljound due to tiplitness of the llc\or brevis 
poilicis (a wlnile ibunvl) llexor relwund). In tlie 
intrinsic position of the thiiml) slie eotild not 
Ilex the end phalanx more than (i\e <le;;rees. 
but, in maiittained passive extension of the 
metacarpoplialanpeal joint, llexiim \'.as almost 
complete. Tlie strength of the other musele.s 
of the thumb was ;:ond. The luxation of the 
extensor lonpus jiollieis was well eorreeteil. 

riiis injury' ol the thumi) is oeeiiji.ational. No 
joint of the aireelefi hand was arthritic. 'I'he 
intrinsic deformity of the thumb came first 
and then the lux.ation of tlie tendon; hence, 
the lle.xion deformity of the metaearpoph.alan' 
pe.'il joint of the thumb should li.ave been 
corrected first, .and then tlie lux.ation of the 
tendon. 

Case ii. In anotlier younn wom.an in her 
twenties, .an excess ulnar movement of the 
right extensor longus poilicis tendon was 
present on flexion of the end phalanx. This 
disability was occupational. She folded large 
(8" X lo") card boards on which metal hair 
curlers were to be mounted and punched holes 
in them at the same time. She had done this 
movement several thousand times a day for 
four months. 

Two months before examination, she had 
noted a clicking of the tendon of the extensor 
longus poilicis, as the tendon slipped back and 
forth. Tile thumb was splinted for a month 
and clicking ceased. Since then she had pain 
on the radial side of the hand and fore.'irm. due 
to a tendovaginitis of the slieath of the short 
e.xtensor and long abductor of the thumb. 

The thumb did not show the intrinsic posi- 
tion. The ulnar mobility of the tendon of the 
extensor longus poilicis was abnormal, in that 
it exceeded by far the mobility of the same 
tendon of the left hand. The sublu.xating 
tendon did not click. The thumb was held 
somewhat abducted and flexed at both its 
joints as the tendon moved ulnarly; extension 
of the thumb was restored at its original 
position. Opposition of the thumb was limited, 
as were wrist motions. 

In this occupational injury it was necessary 
for the thumb to assume the intrinsic position 
repeatedly during the day’s work. Sccondarv 
lu.xation of the extensor longus poilicis fol- 
lowed, even though the thumb did not remain 
permanentl 3 ' in the intrinsic position. 


mxtkinsk; nisAiJii.iTiMS or thk tmlmb 

Certain extrinsic disabilities of the thumb 
are described, the most interesting of which 
Is the extrinsic deformity of the thumb. 
The usual disabilitie.s, stenosing tendo- 
vaginitis of the .sheath of the llc.xor pollici-s, 
DeQucrvain’s stenosing tendovaginitis at 
the wrist, tendon lacerations of the thumb 
and their repair, arc not discussed here. 

H-XTiMNSic nnroH.xtrrv or the THt'.Mn 

In the extrinsic deformity of the thumb, 
there is extension or hypcrc.xtcnsion of its 
metacarpophalangeal joint and flexion of 
the intcrphalangca! joint. The degree of 
end phalanx flexion ('.sometimes g(f) influ- 
ences and is usually much greater than 
the degree of metacarpophalangeal joint 
extension. There may even be anterior 
subluxation of the first metacarpal head. 
It is more probable that the deformity will 
develop in greater end phalanx flexion than 
in lesser. The first metacarpal bone is more 
often in abduction than in opposition. 

When the thumb is abducted in the 
plane of the hand, there is associated 
extension of both its metacarpophalangeal 
and inlcrphalangeal joints. The e.xtensor 
longus poilicis tendon moves radially and 
docs not stand out as a tight cord. If the 
distal joint of the thumb is now flc.xcd, 
the metacarpophalangeal joint being ex- 
tended (the extrinsic position), the degree 
of abduction of the thumb synchronously 
lessens and it becomes impossible to abduct 
the thumb beyond this limit by tightness 
of the tendon of the extensor longus 
poilicis. This movement is a painful strain 
movement, especially in the muscle belly 
of the taut adductors. It is most difficult 
to execute this position of the thumb in the 
intrinsic position of the fingers. 

It is a less common deformity than the 
intrinsic deformity of the thumb. It max' 
be x'oluntarily produced by the normal 
hand but in an unnatural position of strain. 

Passix'e pressure dorsally on the x'olar 
aspect of the proximal phalanx of the 
thumb puts the thumb into the e.xtrinsic 
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position, the end or distal phalanx flexing When the flexor longus pollicls bends 
at the same time. When the tip of the the end phalanx acutely, and the meta- 
thumb is held against the radial side of the carpophalangeal joint is stabilized, the 



Fig. 7. A, a thmnb made of a synthetic plastic material. This thumb \s'as made by Dr. Edward Klein and 
colored by Paul Peck, medical illustrator, b, the stump of the thumb is shown in the illustration 
on the left. Osteotomy of the base of the first metacarpal of this paralytic thumb to place it in oppo- 
sition position, and release of fIe.\ion contracture of the distal phalanx ended in gangrene of the distal 
phalanx, the vascular interruption being more probably due to the flexion release. On the right, the 
artificial thumb is in place. The fairly deep cup of this thumb exerted suction efl'ect so that it re- 
quired some moderate pull to remove it. 


index finger, the thumb may go into 
the extrinsic position. 

The extrinsic deformity is due to imbal- 
ance of power between the flexor longus 
pollicis and the common extensors (usually 
the extensor longus pollicis) in favor of 
the former. When the flexor brevis pollicis 
is weak or paralyzed, the deformit}’ devel- 
ops more easily; yet it is not a sine qua non 
of the deformity that this intrinsic muscle 
be weak. It is absolutely necessary that 
the fle.xor longus pollicis be either stronger 
than its opposing e.\tensor, or that its 
muscle belly be structurally shortened. 
Yet, there must also be stabilization or 
fixation of the metacarpophalangeal joint 
so that it does not flex when the inter- 
phalangeal joint flexes. This fixation may 
develop by various cause, as inability to 
bend the metacarpophalangeal joint in 
paralysis of the thenar muscles, arthritic 
fixation, the habitual resting of the thumb 
against the index finger, and persistent 
extension (tension) pull of the extensor 
brevis pollicis. The deformity is favored by 
dorsiflexion of the wrist, especially when it 
is mutable; it is, however, also seen in fixed 
palmar flexion of the wrist. 


tendons of the extensor brevis and extensor 
longus pollicis stand out as tight cords, 
the tension pull of which tends to e.xtend 
or to increase extension of the metacarpo- 
phalangeal joint. Similar tension pull of 
the extensor tendons is seen in the extension 
variant of the finger deformity. The posi- 
tion of deformit}' once assumed is main- 
tained by a probable bow string action of 
the flexor longus pollicis. 

The extrinsic deformity of the thumb is a 
clawing deformity of the thumb but it is 
not directly comparable with the claw 
finger caused by paralysis of the intrinsic 
muscles of the finger. Functionally speak- 
ing, the thumb, being two-jointed, does 
not need the balancing (intrinsic) mecha- 
nism of the three-jointed fingers, and hence 
does not have a lumbrical muscle. 

This deformity occurs in all of the four 
principal groupings of hand disabilities. 
In the spastic hand, it is a mutable de- 
formity, developing only on dorsiflexion 
of the wrist. The thumb is either in or out 
of the palm in palmar flexion; as the wrist 
is dorsiflexed, the shortened flexor longus 
pollicis draws the end phalanx of the thumb 
into marked flexion. The extensor brevis 
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pollicis tendon becomes taut and its tension 
pulls the metacarpophalangeal joint into 
extension. Mutability of this deformity 



Fic. 8. A, strap used in a case of 
median nerve palsy. The nerve 
had been severed at the wrist by 
glass and an end-to-end suture 
done after resection of the 
neuroma. 

means lack of contracture of the meta- 
carpophalangeal joint. Occasionally, the 
atheloid hand shows the intermittent devel- 
opment of this deformity. The atrophic 
and spastic hand of amyotrophic lateral 
sclerosis may show an extrinsic deformity 
of the thumb, and this may be of help in 
the diagnosis of this malady. The thenar 
muscles, including the flexor brevis pollicis, 
are atrophic so that the metacarpo- 
phalangeal joint is not bent b}" their action, 
this resulting ultimatel}' in fixation of the 
joint. Given a strong or relatively stronger 
flexor longus pollicis, the extrinsic de- 
formit}' follows after fixation of the meta- 
carpophalangeal joint. 

The deformit3' is not usually- seen in the 
poliomyelitic band. I observed it once. The 
thenar muscles were atrophic, the long 
flexor of the thumb short, and the extensor 


longus pollicis paralj'zed, the wrist being 
held in slight dorsiflexion. There was 
definite restriction of motion of the meta- 
carpophalangeal joint of the thumb and 
fixation of this joint helped create' the 
e.xtrinsic deformity-. 

The extrinsic deformity- ma\’ sometimes 
be seen in the peripheral nerx^e palsies. 
Yet, neither median nerve nor ulnar nor 
radial nerve predominance creates this 
deformit}'. In ulnar nerve pals^^ however, 
the thumb maj' show a mutable e.xtrinsic 
deformity during substitutionar\’ adduc- 
tion action of the e.vtensor longus pollicis. 
The deformity was seen in a man whose 
hand was paralyzed bj' a combined ulnar 
nerve and posterior interosseous nerve pals}'. 
The thumb rested against the radial side 
of the flexed inde.x finger. The deformity' 
max- also have been due to poor splinting 
of the hand. The extrinsic deformity was 
observed in the paralxTic thumb (ulnar 
and median nerve paralj'sis) after a Bun- 
nell operation as a transient phase of 
movement as the thumb was brought 
across the palm. It was also noted in a man 
with a combined ulnar and (partial) median 
nerve pals\% in whom the thumb went into 
extrinsic position as he brought it forward 
in intrinsic abduction. 

The arthritic hand will show this de- 
formit3' onl3- if there is arthritis of the 
interpbalangeal joint of the thumb, even in 
palmar flexion of the wrist. This joint is 
not ordinaril3' involved in rheumatoid 
arthritis. The resultant flexion deformit3' 
of the end phalanx secondaril3' extends 
or h3"perextends the metacarpophalangeal 
joint; if the arthritic wrist is flexed pal- 
marl 3', pull of the stretched extensor brevis 
pollicis will h3"pere.xtend this joint, too. 

The e.xtrinsic deformit3" was seen in the 
osteo-arthritic hand of an elderh' woman, 
the dorsum of whose metacarpophalangeal 
joint of the thumb showed moderatel3' 
sized Heberden’s nodes. 

The deformit3' ma3" sometimes develop 
as a mutable thing when the extensor 
longus pollicis is injured at the level of the 
metacarpophalangeal Joint; it is present 
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in dorsiflexion but not in palmar flexion of fixed, since this is the principal element of 
the wrist. deformity. This should be combined with 

The extrinsic deformity is then either a capsulotomy as indicated. 



Fig. S. b, leather strap holding the dystonic thumb abducted. 


local thing or part of a complex hand 
deformity, ^^'hen deformity is fixed, it may 
be associated with adduction or pseudo- 
adduction contracture of the thumb, the 
position in which the thumb is maintained 
favoring this other deformity. 

This deformity should be prevented by 
splinting the thumb in a neutral position. 
If the deformity is mutable, the treatment 
of choice depends on the underlying con- 
dition — freeing or suture of the torn 
e.\tensor longus pollicis or the placing of 
the spastic hand in a neutral field. 

The arthritic interphalangeal joint should 
be splinted in extension, the wrist being 
held in slight dorsiflexion. 

Operative release of the fixed deformity 
may be necessary. In only one case was 
release done — the case of the man with 
combined ulnar nerve and posterior inter- 
osseous nerve palsy. Capsulotomy of the 
metacarpophalangeal joint of the thumb, 
including section of the very hypertrophic 
collateral ligaments, capsulotomy of the 
carpometacarpal joint, manipulation of the 
interphalangeal joint into extension, and 
section of the tight adductors gave fairly 
good immediate correction of the deformity 
but lesser ultimate improvement. 

The flexor longus pollicis should be 
lengthened in the wrist, if the deformity is 


Proper postoperative splinting and phy- 
siotherapy is necessary. 

SNAPPING OF THE TENDON OF THE EXTENSOR 
LONGUS POLLICIS 

Case hi. A man of thirtj^ voluntarily 
luxated and snapped his left e.xtensor longus 
pollicis. This tendon rode over a small bony 
prominence at the base of the first metacarpal. 

When the wrist was fle.\ed palmarly in a 
little ulnar adduction, the thumb was held in 
opposition of the first metacarpal bone, in 
extension at the metacarpophalangeal joint 
and hyperextension at the interphalangeal 
ioint. The tendon rode with a loud thud over 
this bony prominence as the thumb was moved. 
He was able to do the same thing when the 
wrist was moved, and the thumb held fixed 
to the fingers in opposition and extension as 
noted. 

This snapping (acquired in childhood), was 
possible only in one hand. Repetition of luxa- 
tion was painful. 

This luxation is uncommon; it is different 
from the recurrent luxation associated with 
the intrinsic deformity of the thumb. 

LUXATION OF THE TENDONS OF THE ABDUC- 
TOR LONGUS POLLICIS AND EXTENSOR BREVIS 
POLLICIS AT THE WRIST 

This is a most unusual luxation, only 
two cases of which have been recorded. 


Avgust, 1913 
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In Goddu’s cased a woman complained of 
disability of the hand which had followed 
a recent trauma to the right wrist. The 


easily replaced but luxation was painful. 
A fascial loop operation was recommended 
to keep the tendon in place. 



Fig. 9. This is the right hand of a Spanish Loyalist Veteran, who had 
ankylosis of elbow and wrist after an infection of the forearm by a 
bullet wound. The adductor contracture of the thumb seemed due 
to improper splinting. On December 7, 1938, adductor section and 
wrist fusion were done. Later, he had a resection of the elbow. 
This photograph, taken October 10, 1939, shows comparative 
spre.id of each thumb and the mild volar rotation of the right 
thumb. This rotation is a sequel of adductor section. • 


thumb gave way so that she dropped 
things. The pain was localized to the region 
of the lower end of the radius and base of 
the thumb. There was a marked la.vity of 
the joint between the first metacarpal bone 
and the greater multangular. At times, a 
distinct snapping of the thumb was heard 
as the thumb was abducted because of 
luxation of the tendon of the extensor 
brevis poliicis out of its groove. 

The luxation of the short extensor of the 
thumb seemed to be due to shallowness of 
the groove in which it rested. This groove 
was deepened so that the tendon was not 
injured. A fusion of the first carpometa- 
carpal joint was done. The follow-up was 
more than two years. The result was 
good. 

A case similar to Goddu’s is mentioned 
in the “Queries and Minor Notes” of 
the Journal of the American Medical 
Association. - 

On hyperextension of the thumb, the 
extensor poliicis brevis tendon slipped 
dorsally over the edge of the radius. It was 


C.xsE IV. Pauline C., twent\-one years old, 
complained of pain on the radial side of the 
left wrist for six months. There was no gross 
trauma. Pain was of \ ariable intensity. Turn- 
ing the wrist as in wringing clothes increased 
pain. She had heard clicking or snapping of 
the wrist radially and this caused radiation of 
pain up the forearm. 

Motions of the vrist were good except that 
ulnar adduction was 10° less than normal. On 
ulnar adduction and slight dorsiflexion of the 
wrist, subluxation of the exTensor brevis 
poliicis took place, the point of luxation being 
about of an inch above the radial stj'Ioid. 
Crepitation was also felt on this maneuver at 
the site of luxation. Snapping had also been 
noted when the thumb was manipulated 
ulnarly. Thumb movements were normal. 

A diagnosis of luxation of the exTensor 
brevis poliicis at the wrist was made. No treat- 
ment was giN cn. 

SPASTIC THU.MB 

The spastic thumb (and this includ^ 
the dystonic and athetoid thumb^) is 
drawn into the palm bj' spasm of the 
thenar muscles and flexor longus poliicis 
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and held there b}' the overlying flexed 
fingers, especially in the position of palmar 
flexion of the vrist. In dorsiflexion, the 
thumb is often drawn out of the palm. 
Usually, the first metacarpal bone is in- 
wardly rotated in opposition when the 
thumb is indrawn, but sometimes it is in 
external rotation or abduction in dis- 
sociated action. The irregular alternation 
of hyperinnervational impulse in the athe- 
toid hand leads to frequent positional 
change of the thumb, during which the 
thumb may assume the intrinsic position, 
dissociated position, and opposition posi- 
tion. Common extensor action may sub- 
luxate the first metacarpal head voiarly, 
especialh' after thenar muscle stripping or 
lengthening of the flexor longus pollicis. 
It is, therefore, more likely that the 
spastic thumb, whose leA'el of hyperinner- 
vation is more or less constantly main- 
tained, will show contracture in any of 
these positions. 

The operation of thenar stripping,*^ 
with or without the lengthening of the 
fle.xor longus pollicis, has been described 
for the relief of opposition position or 
contracture of the thumb.* 

This procedure is most likely to succeed 
in the spastic hand rather than in the 
athetoid or dystonic hand. One spastic 
patient was examined three and one-half 
years after operation and the thumb was 
still held out of the palm. 

Since the procedure did not pro\ e satis- 
factory in the athetoid, dystonic, or spastic 
hand with irregularly and frequently alter- 
nating spasticity, a fascial loop operation, 

* The incision used for thenar stripping may be used 
for infection of the radial bursa as an analogue of 
Henry’s incision. In the experimental hand, the incision 
is adequate both for dr.ainage of the thenar space and 
radial bursa. The incision avoids the digital nerves and 
the motor branch of the median nerve, since the thenar 
muscles are stripped subperiosteally from the first 
mctaearpal bone. The flexor longus pollicis tendon lies 
midway between the first and second metacarpal bones, 
and about O2 inches of it are seen. If the insertion of 
the thenar muscles is sectioned, more of the tendon c.an 
be e.\amined. 

A hemostat passed through the usual web incision 
for thenar space infections enters into the area exposed 
by this incision. 


in addition to the stripping of the thenar 
muscles, was tried in two patients, one a 
girl with dystonic hemiplegia, and the 
other a boy with widespread spasticity. 
A fascial loop or sling was passed between 
the first and second metacarpal bones, the 
thumb being held in full abduction in the 
plane of the hand. The loop was e.xpected 
to restrain opposition since it is from the 
useful position of abduction of the thumb 
in which opposition is most easily begun. 
This constant restraint was also expected 
to diiuinish thenar muscle spasm. A 
similar operation has been described by 
Henschen,^ who reported a good result in 
one case. 

Ultimately, both operations were fail- 
ures, although at first the loop did seem to 
check opposition. There ^Vas no thinning 
of the shafts of the metacarpals in one 
patient whose hand was roentgenographed 
more than a year after the operation. 

Tenodesis of the e.xtensor brevis pollicis 
and abductor longus pollicis was tried 
experimentally, the tendons being fixed 
into the radius. Such a procedure is feasible 
only if these muscles are paralyzed. Fascial 
tenodesis was also studied. 

NEUTRAL FIELD OF THE SPASTIC H.AND 

When the wrist is flexed palmarly, the 
fingers are held slightly flexed at the three 
phalangeal joints. If active muscle power 
is present, the fingers can be more easily 
extended than fle.xed in this position. When 
the wrist is brought into full dorsiflexion, 
the fingers are held flexed, especially at the 
proximal and distal interphalangeal joints 
and it is easier to bend the fingers than 
to e.xtend them. As the wrist is grad- 
ually brought up into dorsiflexion, a posi- 
tion of the wrist in slight dorsiflexion, 
less than that in which the paralytic or 
non-spastic wrist is fused, is found in which 
flexor and extensor finger mobility and 
strength become fairly equal. This repre- 
sents the neutral field of action. 

The determination of the neutral field 
demands a freely movable wrist, either 
passively or actively. The field can not 
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be measured if the wrist is fixed in palmar tendon transplant and in epicondylar 
flexion contracture. stripping, or in short, in any procedure 

A wrist fixed in palmar fle.xion contrac- aiming to increase extensor power and 
ture is influenced by the shortening of the lessen flexor power. 






A II 

Fig. io. a, the right iiand of a female spastic p.aticnt of twenty-seven. The right metacarpal bone 
was fixed volarly in opposition with resultant secondary pseudo-adduction contracture. The 
thumb presents a most unusual and extreme volar rotation. This preoperative pliotograph was 
taken on February 24, 1936. Tlie liand was fiinctionless but operative correction of the deformity 
of the thumb was done for cosmetic reasons and to permit some passive grasping, u, a post- 
operative photograph taken November j, 1936, after stripping of the tlicnar muscles and 
capsulotomy of the metacarpophalangeal joint of the tiiumb. Derotation was not attended by 
any circulatory embarrassment. This patient was last seen in 1942. There is no active use of the 
hand or thumb. 


muscles arising from the internal epicon- 
dyle of the humerus, and hence by the 
position of the elbow. When the elbow is 
flexed, these muscles become tight and 
offer Increasing resistance to passive dorsi- 
flexion of the wrist, the forearm being 
pronated. When the elbow is extended, 
there is lesser resistance to dorsiflexion of 
the wrist and the forearm is supinated. 
The stripping of these muscles from the 
internal epicondyle releases to some degree 
the fixation of the spastic wrist in palmar 
flexion, a point which has been made by 
others. 

The use of the spastic hand is then 
dependent upon an interlocking, kinesio- 
logical relationship between finger position, 
wrist position, and elbow position. Wrist 
position subserves finger position, and 
elbow position conditions wrist position. 

The significance of this neutral field has 
been stressed by Pusitz.® It is of particular 
importance if the spastic wrist is to be 
fused. It should be of comparative and 
corroborative value in flexor to extensor 


PARALYSIS OF THE THENAR .MUSCLES 

The thenar muscles are not infrequent!}' 
paralyzed in infantile paralysis, and in 
median nerve palsy or laceration of its 
motor branch, with resultant flat hand 
deformity. The inability to carry the 
thumb forwardly and across to the little 
finger is a serious disability. 

The first metacarpal bone in the flat 
hand drops back dorsally so that it lies 
in the plane of the other fingers, and even 
behind them. The basal end of the first 
metacarpal and its articulating greater 
multangular are carried forward. The 
posterior capsule of the carpometacarpal 
Joint becomes taut and the anterior capsule 
relaxed. In time, this contracture may fix 
the thumb so that it becomes difficult to 
oppose the thumb passively, as pointed out 
by Mayer.® Or, the Joint between the 
carpal bone and the first metacarpal may 
be so relaxed that foreshortening of the 
first metacarpal with anterior displace- 
ment of the base of the first metacarpal 
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may develop, a deformity easily reducible finger by an adduction movement anterior 
by traction but recurring on extensor to the fingers. 

action of the thumb. The Steindler" and BunnelP operations 



Fic;. II. The hands of the man with bilateral pollcx valgus, more 
marked on the right side. There is soft tissue swelling over the 
radial aspect of the met.acarpophalangeal joint of the thumb. The 
thumb is not rotated dorsally. TIte right hand shows a mild adduc- 
tion contracture but this is not shown here. 


Thenar muscle paralysis is not com- 
monly selective. When the abductor pol- 
licis bre\'is is paretic, the thumb cannot 
be brought forwardly. When the opponens 
pollicis is absent, the thumb can not be 
rotated. Selective paralysis of the flexor 
brevis pollicis (as in ulnar nerve palsy) 
is rarely seen, its loss giving presumptive 
lessened flexion of the metacarpophalangeal 
joint. In selective thenar palsy, especially 
in opponens palsy, the thumb can be 
brought to the little finger in a pseudo- 
opposition maneuver, the flexor longus 
pollicis participating in the movement, if 
it has good strength. 

Before any operative procedure the 
residual power of the hand is reckoned 
with regard to possible source of muscle 
and tendon transplantation. 

In any operation, passive opposition 
must be complete, if active opposition is 
to be expected. It is always difficult to 
duplicate the normal action of the thenar 
muscles, which is a carrying-forward and 
a carrying-across of the thumb. Not infre- 
quentK', only a form of opposition is ob- 
tained after operation — pseudo-opposition 
— in which the thumb is carried to the little 


are most used for the restoration of some 
degree of opposition action of the thumb. 
Other operative procedures have been 
described by Ney,“ Royle,’® and others. “ 
The Bunnell operation has the widest 
application, for it utilizes as a motor a 
flexor of the wrist or finger, which is 
attached to a free tendon transplant pass- 
ing through an artificially created tendi- 
nous loop for better leverage and alteration 
of line of pull. The line of pull is made 
oblique and the free tendon graft is sutured 
to the region of insertion of the thenar 
muscles. 

The importance of contracture of the 
dorsal part of the carpometacarpal joint 
of the thumb is stressed by Mayer. Release 
of this contracture allows opposition after 
the Bunnell operation and avoids pseudo- 
opposition. The most ulnar part of the 
capsule must be incised to give free passive 
opposition of the thumb. In one case this 
part of the capsule and the capsule of the 
joint between the greater and lesser mul- 
tangular bones were cut before free passive 
opposition was allowed. Adduction contrac- 
ture of the thumb must also be overcome 
to allow use of the thumb in opposition 
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after the Bunnell or other tenoplastic pro- later made for this woman and she used 
cedures. Such contracture was noted in two ' this to hold objects with some satisfaction, 
patients, in one of which good opposition Fusion of the carpometacarpal joint of 



Flc. 12. The left hand of G. S. whose case is reported in detail in the text. 
The marked atrophy of the first dorsal interosseous space is indicated by 
its hollowing in the photograph on the right. The contracture in intrinsic 
ulnar adduction of the index finger anti the abduction contracture of 
the little finger arc well siiown. 


was possible after adductor section. The 
Steindler operation utilizes the radially 
split half of the fle.xor longus pollicis which 
is transplanted dorsolaterally to the base of 
the first phalan.x of the thumb. It should, 
however, be noted that a strong long 
flexor, even when not transplanted, may 
carry the thumb to the little finger in 
pseudo-opposition. 

Steindler reports acceptable results of 
this flexor plasty in 92 per cent of twenty- 
three patients so operated upon. 

Silfverskiold'- transplanted the whole 
tendon radially at the level of the meta- 
carpophalangeal joint of the thumb; or, 
the tendon may be translocated (von 
Baej-er). 

The Steindler operation may create a 
flexion contracture of the end phalanx of 
the thumb. Correction of this contracture 
by z-lengthening of the flexor longus pollicis 
and anterior capsulotomy of the inter- 
phalangeal joint ended in gangrene of the 
thumb in one case, in which a basal rota- 
tional osteotomy of the first metacarpal 
bone was also done to carry it forward. An 
artificial thumb of plastic material* was 


the thumb (Baldwin operation”) is an 
operation the indication for which must 
be carefully' made. The thumb is fused in 
the position for grasping. The keystone 
block of Allen and Thompson^" seems a 
better way to hold the thumb in a grasping 
position, a block of bone between the 
metacarpals of the thumb and index finger 
holding the thumb rotated. 

Rotation osteotomy' of the base of the 
first metacarpal may carry the thumb 
forward but recurrence seems likely be- 
cause the kinetic factors producing deform- 
ity are not overcome. 

Certain e.xperimental operations were 
worked out for relief of thenar palsj', which 
have not been tried clinically. The\' have 
limited application even theoretically but 
maj' be interesting to those who are inter- 
ested in hand surgery. The author worked 
with Dr. Charles Sutro on an exTra-articu- 
lar posterior bone block of the carpometa- 
carpal joint of the thumb to prevent the 
falling back or posterior displacement of 
the first metacarpal bone. The operative 
area is small and the bone graft has in- 
secure anchorage. The transference of the 
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oblique adductor of the thumb to the The Bunnell operation was modified 
radial tubercle of the proximal phalanx of experimentally, two free tendon grafts 
the thumb may be of use in median nerve being attached to the motor. One tendon 



Fig. 13. intrinsic arthritic contracture of 
the fingers. Tlie appearance of the hand at 
the first operation. Tlie iodine-colored hand 
is lying on sterile drapes. Tlie proximal inter- 
phalangeal joint showed only a trace of 
active fle.xion. 



Fig. 13. B, a photograph taken in the 
operating room of the shortened col- 
lateral extensor tendons of one linger. 

They were lengthened in z-manner 
and the ends sutured to each other 
by a black stitch. 

paralysis. In 1937, experiments were made 
on the transfer of the flexor sublimis of 
the index finger and its attached lumbrical 
to the thenar insertion. 



Fig. 13. c, the opening and closing of the hand 
about a month postoperatively. (The opera- 
tions were done between January 31st and 
February 26, 1936.) TIic dressing covers a 
silk stitch abscess of the ring finger. This 
improvement was not maintained because 
tlic patient did not co-operate in postopera- 
tive care. 

graft was attached to the normal insertion 
of the thenar muscles, and the other to 
the distal part of the first metacarpal, the 
intent being that the function of the 
opponens and short abductor of the thumb 
be each replaced. On pull of the motor, 
inequaliU’^ of tension was noted in the 
grafts. A fascial tube, attached to the 
motor, was also used rather than a free 
tendon transplant. Finally, a fascial loop 
was passed about the first metacarpal and 
attached to the fifth metacarpal, an opera- 
tive procedure which can be used to place 
the totalh"^ paralyzed thumb in a grasping 
position. In the paralytic hand, whose 
thenar muscles and finger flexors are 
paralyzed, but whose hypothenar muscles 
and little finger flexors are good, the little 
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finger may be made into a thumb by a 
rotation osteotomy of the base of the fifth 
metacarpal bone. It may be necessary to 
lengthen the web between the fourth and 


wristlet, the purpose of which is restora- 
tion of the relaxed carpal arch by com- 
pression of the wrist for more advantageous 
thenar and flexor muscle power. 



Fig. 14, A spastic hand is seen in the upper left photograph before injection 
of tile ulnar nerve at the level of the wrist by Dr. .Milgram. The index and 
little fingers arc in the intrinsic position, the middle and ring fingers in 
extrinsic flexion. Muscle .action upon the fingers is therefore dissociated. 
The thumb is dr.awn into the palm and lies between the index and middle 
fingers. The wrist is palmarlv flexed, a position less favorable to the de- 
velopment of intrinsic finger position or contracture. The other photo- 
graphs were taken after injection of novocain about the ulnar ncrv'c. The 
fingers become clawed and the thumb is out of the palm. 


fifth fingers. The patient would then have 
two right hands or two left hands, depend- 
ing on which hand is operated. 

Lauenstein,^® in 1880, osteotomized the 
bases of the second and fifth metacarpals 
in complete loss of the thumb. 

Leather Strap to Hold the Thumb Opposed 
or Abducted. An inexpensive and simple 
leather strap was made to hold the thumb 
either in opposition or in abduction. The 
strap has a loop at one end which is placed 
about the base of the thumb. The thumb 
is opposed by pulling on the loop. The 
strap is placed about the hand from palmar 
to dorsal and then palmar again, where it 
is buckled to itself under appropriate ten- 
sion. This placing of the strap is reversed 
for abduction of the thumb. Movements of 
the fingers are not interfered with. 

This strap differs from the Goldthwaite 


DISABILITIES OF THE ADDUCTOR MECHANISM 
OF THE THU.MB — ADDUCTION AND PSEUDO- 
ADDUCTION DISABILITY OF THE THU.MB 
— THE SEQUELAE OF ROTATION OF 
THE THUMB, POLLEX VALGUS AND 
ULNAR SESAMOIDITIS 

Adduction of the thumb is an ulnar 
movement of the thumb in the plane of the 
hand by action of the first dorsal inter- 
osseous muscle and the oblique and trans- 
verse adductor pollicis muscles. The thunrb 
is abducted by^ the abductor longus pollicis 
and the extensor brevis pollicis in the same 
plane. The extrinsic muscles balance the 
intrinsic adductor muscles in this uni- 
planar lateral movement. 

The adductor muscles also balance the 
thenar muscles. The latter inserting on 
the radial tubercle of the base of the first 
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phalanx of the thumb, tend to rotate the 
thumb volarly. This rotation movement is 
counterbalanced by the adductor muscles 


abducted or opposed completely. This is 
easily tested by comparing spread of 
thumb and index finger on each side and 



Fig. 15. Extonsor variant positions of the fingers, a, the spastic 
hand: The left photograph shows the attempt at common 
(extrinsic) extension, the movement being carried out in 
palmar flexion of the wrist. The fingers, particularly the index 
fingers, siiow flexion of the distal joint and Iiypcrextension of 
tlie proN'imal joint. Note the prominence of the two extrinsic 
extensor tendons over the dorsum of the proximal phalanx 
of the index finger. The right photograph shows the hand 
when the patient tries to put the fingers into tlie intrinsic 
position. There is lesser flexion of the distal joints, the thumb 
is drawn somewhat into the palm, and there is lesser palmar 
flexion of the wrist. The extensor variant deformity is present 
in both po.sitions, extrinsic and intrinsic, of the fingers. 



^Yhich insert on the ulnar tubercle of the 
same phalanx. 

Adduction contracture of the thumb is 
not uncommon. The adductor muscles are 
shortened so that the thumb cannot be 


by opposition of each thumb. The palmar 
fibers of the adductor muscles may be 
most shortened. The fascia contracts, 
especially the sharp edged fascia beneath 
the web. The web itself becomes smaller 
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but it is not necessary to lengthen it after 
adductor tenotomj- and fasciotomy. 

The adduction contracture is often only 


ductor longus pollicis supplied b}' the radial 
nerve. Sometimes in ulnar nerve palsy, the 
web of the thumb and the fascia of the 



Fig. 15. c, the artbrilic band: All the joints of this extremity 
were involved. 


a part of a complicated hand disability. 
The fingers may be clawed, in neutral 
position or in intrinsic position. 

In the spastic hand, it is more likely 
that the adduction contracture will be a 
part of a more or less diffuse spasticity in 


' -I 



Fig. I j. D, hyperextension of the pro.ximal joint 
of the index finger after laceration of its flexor 
tendons. Flexion of the metacarpophalangeal 
joint is by interosseous action. The distal joint 
is extended and there is no extensor variant 
deformity. 

the region of inner\ation of the motor 
branch of the ulnar nerx e. Or, the spasticity 
may be uneven, greater in the thumb or 
in the fingers. This contracture is some- 
times seen in radial or posterior inter- 
osseous nerx e palsy by imbalance between 
the adductors of the thumb supplied by 
the ulnar nerce and the paralyzed ab- 


paralyzed adductor muscles become tight, 
so that a mild adduction contracture 
e.vists. The arthritic hand occasiorialh' 
shows adduction contracture, especially 
in arthritis of the carpometacarpal joint. 
The traumatized hand may show this 
contracture as a result of direct local 
trauma or of improper splinting. Clawing 
of the fingers by ischemic contracture is 
sometimes associated with adduction con- 
tracture of the thumb. An untreated chip 
fracture of the radial tubercle of the basal 
phalan.x of the thumb ma\' give similar 
contracture. It is possible to have an ad- 
duction contracture as an end result of 
infection of the hand. The association of 
adduction position or contracture with the 
extrinsic deformity of the thumb has been 
discussed. 

It is onh' the severer forms of this con- 
tracture which held operative relief. The 
technic of this operation has been de- 
scribed and its use in the relief of spastic 
adduction contracture.’^ ’® This operation 
was used in five cases for the relief of 
adduction contracture by other cause. The 
adduction contracture of the thumb in daw 
hand after trauma or infection is corrected 

* It is pertinent to point out that adduction contrac- 
ture of the thumb may follow arthritis of iw carpo- 
metacarpal joint, the intrirtsic deformity arthritis of its 
metacarpophalangeal joint, and the extrinsic deform- 
ity arthritis of its intcrphalangeal joint. 
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by a release of all the tight structures, a the man whose extrinsic thumb deformity 
pedicle graft covering the area of skin was corrected at the same time adductor 
defect (Mayer). section was done. In the fifth man, adduc- 



Fig, 15. E, extensor variant deformity of the index and middle fingers. The 
index finger is ankyioscd at its interphalangeal joints as a result of an old 
infection. The flexor tendons of the middle finger had been cut many 
years before examination. 


One man had an infection of the forearm 
after a bullet wound with resulting anky- 
losis of the wrist and elbow. The adduction 
contracture followed improper splinting. 
The second man had a paralysis of the 
posterior interosseous nerve following a 
bullet wound, and the contracture was in 
part due to imbalance of power between 
the adductors and the paretic long ab- 
ductor of the thumb, and in part to a 
second bullet wound which entered the dor- 
sum of the hand near the head of the 
first metacarpal and made its exit on the 
thenar eminence. The third man, wounded 
in the region of the left antecubital fossa 
by an explosive bullet, had a thick scar 
in this fossa, which bound down its struc- 
tures. There was no definite nerve palsy, 
and the clawins of his hand, and flexion 
deformity of his wrist were considered 
ischemic in character. The radial nerve 
had been explored and it is possible that 
the adduction contracture of the thumb 
was due in part to imbalance between 
the adductors and extrinsic abductors 
of the thumb. The fourth case is that of 


tion contracture of the thumb followed 
improper splinting of the hand, after opera- 
tion for a complete avulsion of the flexor 
tendons of the index finger. 

In all five cases, adductor section was 
one of a number of operations done. In 
two, wrist fusion and adductor section 
were done simultaneously. 

(Wrist position influences abduction and 
adduction of the thumb. In full dorsi- 
flexion, abduction of the thumb is strained 
while the thumb moves more freeh' when 
the vTist hangs in palmar fle.xion. Strong- 
est action in abduction and adduction 
occurs in the neutral position of the wrist, 
that is, in some dorsiflexion, and it is in 
that position that the wrist is usualh' 
stifl'ened. The wrist should not be arthro- 
desed in full dorsiflexion, for this position 
will not give maximal thumb and finger 
power.) 

It is not to be expected that release of 
adduction contracture will give a free range 
of abduction and adduction. The power of 
adduction is not lost after operation. The 
end result is dependent not only on proper 
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operative release but also on adequate post- 
operative physiotherapy. The result of this 
section was good in the first man. In the 
second and third, follow-up was inadequate 
to determine the end result. The follow-up 
was long in the fourth case with some 
improvement in abduction and opposition. 
The last man showed good improvement 
in abduction two weeks after operation but 
has not been seen since. 

It is necessary to amend the statement 
that the adductor muscles reattach them- 
selves to their usual point of insertion. 
This does not seem to be so. 

PSEUDO-ADDUCTION CONTRACTURE 
OF THE THUMB 

In opposition contracture of the thumb 
in spastic paralysis, in median nerve pre- 
dominance in a hand whose radial or 
ulnar nerves are paralyzed, in arthritis or 
otherwise, the web of the thumb and 
the adductor muscles become shortened 
secondarily. The first metacarpal bone is 
immovably opposed between the index 
and middle fingers and the carpometa- 
carpal joint of the thumb is contracted 
volarly. The thumb itself is usually in the 
palm, but need not be, for it may show fixed 
extrinsic deformitj' or unusual rotation. 

This is not a true or primary adduction 
contracture, since it is not a contracture 
in the plane of the hand. It is a pseudo- 
adduction contracture of the thumb by 
thenar muscle (and hence, median nerve) 
predominance in a plane anterior or volar 
to the hand. 

Adductor section alone will not correct 
this deformit}’. Section or stripping of 
all shortened structures is necessarj' and 
this means thenar muscle stripping plus 
volar capsulotomy of the carpometa- 
carpal joint of the thumb. The meta- 
carpophalangeal joint of the thumb may 
also need capsulotomy. 

SEQUELAE OF ADDUCTION CONTRACTURE 
AND ADDUCTOR SECTION 

Rotation oj the Thumb. Volar rotation 
of the thumb by pull of the thenar muscles 


has been obsen^ed after adductor section, 
s'nce the counterbalancing force of the 
adductors is lost. The nail of the thumb 
faces more volarly. This rotation was slight 
in the one case in which it was seen and 
did not disturb function of the thumb. 

Such volar rotation of the thumb may 
develop spontaneously in pseudo-adduc- 
tion contracture of the thumb by pull 
of the relativelj' stronger thenar muscles. 
Two such instances were seen. In one man, 
it followed the development of this con- 
tracture after ulnar and posterior interos- 
seous nerve palsy. An e.xtreme degree of 
such rotation was observed in a spastic 
hand, the deformity of which is pictured 
before and after its correction. 

Dorsal rotation of the thumb has not 
been noted after thenar stripping. It is 
possible and should be looked for, not only 
after this operation but also in the hand 
showing imbalance of muscle power be- 
tween the median and ulnar nerves in 
favor of the latter. 

POLLEX VALGUS AND ADDUCTION 
CONTRACTURE OF THE THUMB 

Pollex valgus deformity is a rare sequel 
by adductor pull after thenar muscle 
stripping or after injurj- to the region of 
insertion of the thenar muscles. The thumb 
becomes deviated ulnarl}' with reference 
to its metacarpal. Valgus deformity has 
not exceeded io°. The extensor longus 
pollicls may maintain or Increase this 
valgus secondarily. 

In long standing valgus, a mild sec- 
ondar3' adduction contracture of the thumb 
develops. A mild fle.xion contracture of 
the metacarpophalangeal joint maj' also 
be present coincidental!}- by shortening 
of the thenar muscles or by contracture 
of the volar capsule of the metacarpo- 
phalangeal joint of the thumb. 

Pollex valgus was seen once in a spastic 
hand after stripping of the thenar muscles. 
Two other instances have been observed. 
A boy of fourteen had a supernumerary 
thumb removed as a child. The incision 
was placed as the incision for thenar 
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Stripping. A valgus deformity of the left 
thumb was now present with radial prom- 
inence of the first metacarpal head. The 
extensor longus pollicis tendon was angu- 
lated making an obtuse angle ulnarly. 
Action of this tendon ' increased valgus 
of the thumb. The thumb could not be 
brought to neutral position. Slight limita- 
tion of flexion was present at its meta- 
carpophalangeal joint as well as a mild 
adduction contracture. The hand was 
otherwise normal. He was able to oppose, 
although the opponens muscle was a little 
atrophic, and to extend and abduct the 
first metacarpal bone. 

A man of thirty-seven had injured each 
thumb as a child. As a school boy, he used 
to run precipitously down the school steps, 
and he struck the radial side of each thumb 
against a wall on several occasions. This 
side of the thumb was large and sometimes 
swollen. He recently complained of pain 
over the ulnar sesamoid of the right thumb, 
so that it became difficult to lift bundles. 

Each thumb showed a radial prominence 
of the first metacarpal head and valgus 
of the thumb, more marked on the right 
side. A mild adduction contracture of 
the right thumb was present. There was 
very marked tenderness over the appar- 
ently enlarged ulnar sesamoid of the right 
thumb. He could not extend the meta- 
carpophalangeal joint of the thumb fully. 
The roentgenogram of the right hand 
showed an old ununited chip fracture in 
the region of the radial aspect of the base 
of the proximal phalanx, at the site of the 
thenar muscle insertion. Soft tissue swelling 
was present at this site. The thumb showed 
a pollex valgus deformity of io° and a 
flexion position of 170° at the metacarpo- 
phalangeal joint. 

The chip fracture caused relative weak- 
ness of the thenar muscles so that adductor 
predominence gave first a pollex valgus 
deformity, then a mild adduction con- 
tracture, and lastly, ulnar sesamoiditis 
by occupational strain. It should be remem- 
bered that the ulnar sesamoid of the 


thumb is placed in the tendon of insertion 
of the adductor muscles. 

Ulnar sesamoiditis is a late sequel of 





Fig. 16. A, y/e.vor variant deformity: The arthritic 
hand, siiowing both flexor and extensor variant 
deformities of the fingers, b, flexor variant 
deformity in each fifth finger, which shows 
congenital flexion contracture of the proximal 
intcrphalangeal joint. 

adduction contracture. Enlargement and 
tenderness of the ulnar sesamoid was also 
noted in two other cases, that of a man 
with posterior interosseous nerve palsy, 
and in a woman with arthritis of the carpo- 
metacarpal joint of the thumb. 

PAR.ALYSIS OF THE ADDUCTOR MUSCLES 

Adductor paralysis is seen in infantile 
paralysis and in paralysis of the ulnar 
nerve or of its motor branch. The power 
of adduction of the thumb is not neces- 
sarily lost, given a strong extensor longus 
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pollicis, whose tendon shifts medially on 
each substitutionary adduction movement. 
This substitutionary power is necessarily 
weaker than normal adduction. 

No operation had yet been de\'i.sed to 
replace the paralyzed adductor muscles 
nor is sucli an operation usually needed.*’-" 

OTHER DISABILITIES OF THE ADDUCTOR 
MECHANISM OF THE THU.MB 

Traumatic Atrophy of the Adductors oj 
the Thumb with Interosseous Muscle Con- 
tracture in Abduction and Adduction by 
Diagonal Pabnar Force. This is a unique 
case, worthy of detailed record : 

Case v. G. J., a Greek wrestler of twenty- 
four, was hit on the palm of the left hand by 
the night stick of a policeman, more than six 
years before c.vamination. He turned his left 
arm out and back to protect Iiis back. The palm 
received the force of the blow, direction of force 
being diagonal, l)ctwccn thumi) and fingers. 
The hand was acutely painful and soon became 
swollen and ecchyniotic. He could not move 
the thumb for almost a week. After three weeks, 
he could again use his thumb, even in adduc- 
tion. He wrestled professionally for four 
months and during this period, he also worked 
as a counterman in a restaurant. 

In the fifth month after his injury, his hand be- 
came so weak that he began droppingthings. He 
was unable to pick up a small light thing. 
He was usually unable to lift a pound weight. 
The weakness seemed one not only of the 
hand but also of the wrist. There was occasional 
dull ache in the hand on effort. He now noted 
an unnatural hollow in the interspace between 
the thumb and the index finger. 

A deep hollow was seen in the first dorsal 
interspace of the left hand. The first dorsal 
interosseous muscle and the .adductors trans- 
versus and obliquus were absent. On palpation, 
the fragment of the adductor transversus was 
felt near the head of the second metacarpal 
bone, and the thin tender remainder of the 
adductor obliquus near its base. The meta- 

* Bunnell, since this was written, used a tendon loop 
operation to restore thumb adduction, the motor being 
the extensor communis tendon of the index finger. The 
tendon was prolonged by a tendon graft passed sub- 
cutaneously to the palm of the hand about the ulnar 
border of the hand and attached to the ulnar tubercle 
of the thumb’s proximal phalanx. 


carp.'il origin of the first dorsal interosseous 
muscle was not tender. He could adduct the 
thumb with a little power by means of the 
extensor longus pollicis, although the tendon 
shifted medially with a slight sound ns it 
adducted the thumb. The adducted thumb was 
easily forced into abduction. 

Flexion of the metacarpophalangeal joint of 
the thumb w.as limited to 115°. The flexor 
longus pollicis was weak. Extension of the 
thumb was good. The slightly atrophied 
thenar muscles were weak, and although 
opposition was possible, he could not bring 
the thumb to the little finger. Active abduction 
of the thumb was weaker than normal. 

Flexion and extension of the fingers were 
good, except for weakness of little finger 
flexion. 1 'herc was hypothenar atrophy. The 
sinking-in of the dorsal intermetacarpal spaces 
indicated obvious dorsal interosseous muscle 
atrophy. The more unusual thing was the 
visible evidence of volar interosseous muscle 
atrophy in the palm. Intrinsic adduction of the 
lingers was weaker than normal. There was 
maintained intrinsic adduction position of the 
index finger, indicating fair power in the first 
volar interosseous muscle. He could not abduct 
the index finger intrinsically. The fifth finger 
was held in intrinsic abduction contracture by 
a strong abductor digiti quinti brevis muscle. 

The grip of the hand was weak. He could 
not use the hand for detailed or skillful 
movements. 


MnAseunMaNTs of the hand 
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Analysis of this hand indicated a general 
weakness of the intrinsic muscles, including 
the special muscle groupings of the thenar and 
hj'pothenar eminences. Some of the extrinsic 
muscles were weak, particularly the flexors 
of the thumb and little finger. 

The complete absence of the adductor 
mechanism of the thumb was in part compen- 
sated for by an adductor action of the extensor 
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longus pollicus. The first dorsal interosseous 
muscle lacked both its functions and an in- 
trinsic adduction contracture of the index 
finger followed by imbalance between it and 
the first volar interosseous muscle. A more 
unusual finding is the intrinsic abduction con- 
tracture of the fifth finger by greater power of 
the abductor of the little finger over the weak 
third volar interosseous muscle. 

Operation was recommended but the patient 
refused. The operative plan included three 
distinct operative procedures: a fascial plastic 
to reattach the adductor remains to their 
normal insertion, an extensor plasty of the 
index finger to restore its first dorsal inter- 
osseous muscle action, and lastly, proximal 
stripping of the tendon of insertion of the 
abductor digit! quinti brevis muscle. 

.ADDUCTOR -AND FIRST DORSAL INTEROSSEOUS 
MUSCLE STRAIN 

Interosseous muscle strain is described 
elsewhere but the following case is worthy 
of note because the force creating disability 
was like that of the preceding instance: 

Case vl A man struck the palm of his 
hand against the floor in a fall, the direction 
of force being diagonal between thumb and 
index finger. The first dorsal interspace was 
swollen and there was tenderness over the 
adductor muscle group. Tenderness was most 
marked over the point of insertion of the first 
dorsal interosseous muscle. Pain was increased 
when the tendon of insertion was stretched, 
when the index finger was forced into intrinsic 
adduction. Abduction of the thumb was pain- 
ful by stretching of the adductors. 

Occupational injury may also strain the 
adductor mechanism of the thumb, making 
painful not only adduction of the thumb, 
but intrinsic radial abduction of the index 
finger. 

A case report (Case vn) by Stewart-^ 
indicates that a rupture of the adductor 
muscles is possible by a compressing force: 

Case vn. An ice worker caught his left 
hand between two blocks of ice. The mass of 
muscle which protruded through a laceration 
in the web between thumb and index finger 
was the adductor pollicis, completely detached 


from its origin but still retaining its tendinous 
insertion. The herniated muscle was resected 
close to the insertion. A satisfactory restoration 
of thumb function was said to lia\e been 
attained. 

DIS.ABILITIES OF THE HYPOTHENAR MUSCLES 

Hypothenar muscle disability is not 
common. It is reflected in little finger 
dysfunction. The hypothenar mass has its 
proper fle.xor and abductor muscles, and an 
opponens muscle. Because the little finger 
is bound to the ring finger in the plane 
of the hand, hypothenar muscle disability 
is not very important, nor comparable 
with thenar disability. 

In the athetoid hand, the hypothenar 
muscles are in constant spasm, drawing 
the little finger forward in a sort of opposi- 
tion. The cup of the palm deepens, accent- 
ing the mass of the hypothenar muscles. 
The little finger, now held in intrinsic 
fle.\ion and abduction, soon claws and 
there is tireless alternation of the finger 
between these two positions. 

However, contracture in the intrinsic 
position of flexion-abduction does take 
place in the spastic hand. Spastic or 
dystonic crossing of the little finger over or 
under the ring finger is sometimes seen. 
The ring finger for instance, is held in 
intrinsic ulnar adduction over the ex- 
trinsically flexed little finger, or the reverse 
may be true. 

The disability of the spastic hypothenar 
muscles is never isolated but is only a part 
of the greater picture of spasticity. 

The hypothenar muscles are not infre- 
quently paralyzed in infantile paralysis 
and ulnar nerve paralysis. In both, a 
clawing of the little finger takes place, 
given common e.xtensor power, not only 
because of paralysis of the flexor brevis 
and abductor brevis of the little finger but 
also because of the usually associated 
lumbrical paralysis. An abduction position 
of the little finger (by action of the ex- 
tensors of the little finger) is considered to 
be an early and frequent sign of ulnar 
nerve palsy.-- 
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The hand cannot grasp adequately be- 
cause of this deformity, which is either 
mutable or fixed. 

It is seen in three of the four groupings 
of hand disabilities, the spastic, arthritic, 
and in the traumatized hand, but not in 
the paralytic hand since the intrinsic 
muscles are usually paralyzed. 

This deformity in the spastic hand 
means hyperinnervation in the distribution 
of the motor branch of the ulnar nerve, so 
that adduction position or contracture of 
the thumb is not infrequently a part of 
deformity. The intrinsic position is either 
constant, irregularly alternating, or dis- 
sociated, as in the athetold hand. The 
“pill roller” hand adequately expresses 
the conception of fixed deformity.-^ 

The arthritic hand not infrequently 
shows fixed intrinsic deformity, with or 
without adduction contracture of the 
thumb, or intrinsic deformity of the 
thumb; or, one or more fingers may only 
show intrinsic dominance. 

Laceration of finger flexor tendons does 
not immediately give hyperextension de- 
formity. It may or may not de\'elop some 
time after tear. If the two flexor tendons 
are function less, the balance of power 
passes to the extensor side, and the proxi- 
mal and distal interphalangeal joints are 
held in extension. This extension is more 
intrinsic than extrinsic, for the meta- 
carpophalangeal joint flexes when the 
flexion effort is made by interosseous 
muscle action. The extensor rebounds arc 
strong and there are no flexor rebounds. 
The finger is out of the palm when the fist is 
made, but can be passiveh^ flexed if there 
is no contracture. Yet, synergistic flexion 
of such a finger was once seen. If the flexor 
profundus is intact, the extensor variant 
deformity may follow. It is, however, more 
usual that, when the sublimis tendon is 
torn, the profundus tendon is also torn 
or bound by adhesions. 

The surgery of the intrinsic extensor 
mechanism is delicate and the end result 
dubious, but Bunnell’s work may point 


the wsLy to better result. Such surgerx" 
may be bj’^-passed. 

Test injection of the ulnar nerve b}" 



Img. iS. The fourth and fifth metacarpal heads 
are' depressed in the right hand. This is not an 
unusual finding in the hypotonic hand, the 
ulnar half of wliich shows relaxation. In this 
case, interosseous muscle imbalance was due 
to obscure scalenism and relieved by scalen- 
otomy, with better postoperative alignment 
of the knuckles. 

novocain in the lower forearm or of its 
motor branch between the hamate and 
pisiform allows preoperative estimate of 
reversal of finger position in the diffusely 
and evenly hyperinnervated spastic hand 
or fixed arthritic hand. If reversal to claw 
position is complete, resection of the motor 
branch is not indicated; if, however, there 
is incomplete reversal to a more neutral 
position of the fingers, given capsular con- 
tracture of the phalangeal joints, then it 
is indicated. Alcoholization of this nerve 
may be indicated instead of resection, but 
it is an operation of compromise within the 
limited field of incomplete reversal of the 
finger whose phalangeal joints are only 
slightly contracted. Resection of the motor 
branch of the ulnar nerve, introduced by 
Steindler,-^ is probably best indicated in 
the fixed intrinsic deformity, either spastic 
or arthritic. A similar operation is used 
for the correction of fixed intrinsic deform- 
it}"^ of the foot, the motor branch of the 
lateral plantar nerve being resected.-^ 

In two cases, section and stripping of 
the collateral extensor tendons were done, 
once in a mutable spastic hand with in- 
trinsic dominance and once in a fixed 
arthritic hand. In the spastic hand, it was 
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observed that intrinsic extension dimin- phalangeal joint, and if it is not sectioned 
ished progressively to the little finger. transversel3% an extensor variant deformity 
It was decided to resect the collateral follows. This did happen in the index 



Fig. 19, A, the ring finger is radially abducted by weakness of 
the fourth dorsal interosseous muscle, a preoperative photo- 
graph taken January 9, 1939. b, after e.vtcnsor tenoplasty, 
the ring finger can be ulnarly abducted. A postoperative 
photograph taken May 19, 1939. 


extensor tendons only in the index and 
middle fingers, for it was believed that 
reduction in spasticity of these fingers 
would diminish spasticity of the ring and 
little fingers by a sort of sympathy in 
which reduction of spasticity at one point 
lessens adjacent spasticity. The tendons are 
approached by radial and ulnar oblique 
incisions over their course, the incisions 
beginning just proximal to the distal inter- 
phalangeal joint and ending at a point 
just proximal to the proximal joint. The 
common extensor tendon is an important 
factor in the maintenance of intrinsic 
extension deformity of the proximal inter- 


finger and secondary transverse section of 
the common e.xtensor tendon was neces- 
sary. It need not be feared that common 
extensor power will be fulh' lost, for the 
tendon can only slip proximally a short 
distance in its binding extensor aponeuro- 
sis. The operation gave flexion position of 
the index finger, especially sublimis flexion. 
Ultimately, there was only slight improve- 
ment in passive grasping, the fingers being 
usually held in flexion position. Active 
c.xtension was slight. 

Three factors contributed to the fi.xcd 
intrinsic finger deformities of the arthritic 
hand: a tight common e.xtensor tendon, 
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contracted collateral extensor tendons, and 
shortened collateral ligaments of the proxi- 
mal interphalangeal joint. The deformity 
could be passively corrected only vhen 
each of these three structures vas released, 
either by section and stripping, or z-length- 
ening. The immediate result Avas fairly 
satisfactory but the late result vas not, 
since the patient received no postoperative 
physiotherapy and did not co-operate in 
treatment. 

The stripping of the collateral extensor 
tendons seemed to give a little better 
result than the z-lengthening. Slight re- 
covery of extensor power of the distal 
phalanges was observed after either pro- 
cedure, and an extensor rebound was 
elicited in the finger in which the collateral 
tendons were stripped because they were 
sutured to the common extensor tendon. 

Resection of the motor branch of the 
ulnar nerve is simpler and should be more 
efficacious. In either operation, it must be 
made certain that there is no active 
arthritic inflammation of the phalangeal 
joints. 


that she was never able to stand or to walk, 
showed tlie not uncommon paralysis of the 
small intrinsic muscles of the hand. The left 



Fig. 20. Congenital hypertropliy of the first 
lumbrical muscle. 


DEFORMITY OF THE FINGER BY 
COM.MON EXTENSOR DOMIN.A.NCE 

A form of common extensor dominance 
is considered here in which there is exten- 
sion' of all three phalangeal joints. The 
common extensor tendon can extend the 
distal two phalanges when the finger is 
straight. 

There may be extreme voluntary hyper- 
extension of the fingers of the normal 
hand.-® The spastic hand sometimes shows 
extension of the three phalangeal joints 
as a mutable deformity. The hand with 
diffuse common extensor dominance may 
show volar depression of the metacarpal 
heads and arborization of the fingers. 

Postoperative extension contracture of 
the paralytic finger is seen after the suture 
of the intrinsic extensor apparatus to the 
common extensor tendon. 

Case vni. Sylvia U., a girl of seven and a 
half, with an infantile paralysis so extensive 


hand is the one which concerns us. The left 
wrist was in neutral position and the fingers 
of the left hand were clawed. 

Traction extended the fingers but main- 
tenance of the correction achieved was not 
possible. 

Dr. J. E. Milgram suggested that extension 
of the second and third phalanges might be 
attained by common extensor action. A some- 
what similar idea was used by von Hacker-' 
to repair a traumatic defect of the common 
extensor tendon of the index finger. The proper 
extensor of the index finger was cut transversely 
at the level of the metacarpophalangeal joint, 
reflected distally and made to insert on the end 
phalanx. Its proximal stump was joined to the 
stump of the common extensor tendon at the 
level of the metacarpophalangeal joint. 

Operation was done on one finger on Febru- 
3> 1937 - The proximal interphalangeal 
joint was stretched to overcome flexion con- 
tracture. A mid-line incision, which began 
about one-half inch proximal to the meta- 
carpophalangeal joint and extended to the 
distal interphalangeal joint, exposed the en- 
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tire extensor apparatus. (This incision is 
open to criticism since the tendon underlies 
the incision.) The extensor apparatus over 
the second phalanx was tliin and atrophic. It 
was freed, sutured to itself, and then to the 
freed common extensor tendon by two black 
silk sutures. The extensor tendon was split 
and an ulnar strip reflected distally and sutured 
to the extensor mechanism of the second 
phalanx, in order to re-enforce it. The finger 
was splinted in extension at all its joints. 

Extension contracture of all three joints 
of the finger followed this operation. This was 
considered worse than the original clawing, 
since the finger could not be placed for grasp- 
ing. A strap was made to hold the finger bent 
and exercises in flexion begun. 

A month after operation, the proximal inter- 
phalangeal joint was held in 10° of flexion, and 
the distal interphalangeal joint in full extension. 
By extending tlie finger at the metacarpo- 
phalangeal joint, she extended the interphalan- 
geal joints. These showed no independent 
motion in extension indicating that the 
common e.xtensor tendon now acted upon its 
new insertion point on the distal phalanx. 

It was noted in September, 1938, that the 
extension contracture of the finger had been 
overcome. She was able to flex the finger to 90® 
at the proximal interphalangeal joint. The 
distal two phalanges could not be e.xtended 
and the transplant was reckoned as a failure. 

The wisdom of the normal double ex- 
tensor apparatus is demonstrated in this 
case. Even if the operative plan had suc- 
ceeded, it could not have duplicated the 
coordinated and yet independent actions 
of the double extensor apparatus. 

Relaxation of the radial half or border 
of the paralytic hand is sometimes seen, 
whose common extensor strength is greater 
than its common flexor strength. Relaxa- 
tion of the ulnar border of the hand is most 
often hypotonic. 

PARALYSIS OF THE COMMON EXTENSOR 
MECHANISM 

When the common extensor tendons are 
paralj^ze'd— and this is noted in radial 
nerve palsj" and infantile paralj'sis — the 
fingers cannot be extended at the metacar- 
pophalangeal joints, but can be e.xtended 


at the proximal and distal interphalangeal 
joints. In radial nerve palsy or after suture 
of a torn radial nerve, extension of the 
distal phalanx of the thumb maj^ be by 
intrinsic action rather than by action of 
the extensor longus pollicis. 

The treatment of common extensor 
paralysis b}' fusion of the wrist with or 
without flexor to extensor transplant is 
well known. It would seem unwise to 
transplant the dorsal interossei to give 
common extensor function, as StoffeE^ 
advised. 

The inability to e.xtend one or more 
fingers by laceration or fixation of the 
extensor tendons does not concern us here. 

OTHER DISABILITIES OF THE EXTENSOR 
APPARATUS 

Congenital anomalies of the e.xtensor 
tendons sometimes cause disability. This 
subject is well covered by Pfeiff’er’s paper.-® 

There may but need not be congenital 
anomaly of the e.xtensor tendons in con- 
genital shortening of a metacarpal. It is 
usually the fourth metacarpal which is 
short. 

Congenital hypere.xtension of the distal 
phalanx of each ring finger, causes no 
functional disabilit3L 

Luxation of the common e.xtensor tendon 
at the level of the metacarpophalangeal 
joint is uncommon. 

Two recent papers discuss this subject 
adequateljL Fitzgerald’s^® case, a Avoman of 
twenty-two, showed ulnar luxation of the 
extensor tendons of the index, middle, and 
ring fingers of one hand due to absence 
of the extensor aponeurosis over the proxi- 
mal part of the first phalanx. Strauss’^' 
review of the literature and the presenta- 
tion of his own case show that most cases 
are traumatic in origin, and that there 
must be rupture or division of the dorsal 
capsule of the joint before lateral dis- 
placement of the tendon is possible. The 
radial half of the extensor tendon nia}' 
also be torn. 

It was noted that, after the division 
of the conjoined extensor tendons in one 
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case in Avhich the Shaw operation was woman’s hypotonic hand. After recent use 
done, the extensor tendons subluxated of a paring knife, the tendon slipped 
ulnarly. radialh* as the index finger was placed in 



Fig. 21. A, a preoperative photograph (January- 13, 1936) of a paralytic claw hand. The extensor tendons arc 
contracting actively, b, a photograph (June 6, 1941) taken about five and one-half years after the Shaw 
operation. The hand is shown at rest and as the fingers flex. 


The congenital form is most unusual. 
In Levy’s case, as described by Mason, 
the familial occurrence of this luxation 
is commented upon. 

A mother and daughter were seen in 
whom this luxation seemed congenital 
and familial. 

Q\se IX. The extensor tendon of the right 
middle finger (of Mrs. D. O., forty years old) 
was displaced ulnarly with audible snap on 
voluntary, forced, full flexion of the metacarpo- 
phalangeal joint, and slipped back into place 
on extension. Both luxation and replacement 
of the tendon were easily done and painless, but 
she noted that repetition of luxation was 
painful. 

Thirty three years before she fell while 
skating and struck the knuckles of her right 
hand against the curb. She heard a cracking 
sound in the hand as she struck it. She had 
never been treated for this luxation. 

Her daughter, eighteen years old, had exactly 
the same thing. The extensor tendon of the 
right middle finger dislocated ulnarly when it 
was flexed passively by the thumb. The begin- 
ning of luxation was not known and^she 
remembered no trauma. 

Radial subluxation of the extensor ten- 
don of the right index finger was seen in a 


ulnar adduction. The inconstant slipping 
was not painful. 

Luxation of the e-\tensor tendon of the 
index finger may take place more proxi- 
malK' over the prominent dorsal tubercle 
of the dorso-ulnar base of the second 
metacarpal. 

Tumors of the intrinsic extensor appara- 
tus are uncommon. Three patients were 
operated upon. In two, a discrete giant 
cell tumor was attached to the collateral 
extensor tendon. In the third, a lobulated 
tumor, grossly a xanthoma, was adherent 
at several areas to the collateral extensor 
tendons, and to the flexor tendon sheath 
of the middle phalanx of a finger. No 
tumor caused kinetic disability of the 
finger. 

VARI.A.NT POSITIONS OF THE FINGER 

The variant positions of the finger are 
positions of the finger intermediate to the 
determinate deformities of the finger — 
the claw finger and the finger in intrin- 
sic position — by dissociation of extensor 
power, flexor power or both. The term, 
variant, is used advisedly, for these finger 
positions are variants of the determinate 
deformities. 
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Extensor Variant. The finger is hj-per- develop. In this sense, this finger deformity 
extended at the proximal joint and flexed is a derivative or variant of the finger with 
at the distal joint. The metacarpophalan- intrinsic deformity. 




Fig. 22 . A, a preoperative photograph (June 14, 1935) of the 
paralytic claw hand, b, a photograph (July 25, 1941) six 
years after the Shaw operation. The hand is shown at rest 
and with the fingers bending actively'. 


geal joint is in flexion. Attempt to extend 
the distal phalanx usually causes increase 
in extension of the proximal joint. The 
proximal joint may be flexed actively, 
especially in the milder degrees of deform- 
ity and before contracture develops. The 
finger may sometimes flex with a snap as 
the common extensor tendon rides radially. 

There are two mechanisms which maj”^ 
create this deformitj^: a weakness of the 
intrinsic extensor mechanism, or a weak- 
ness of flexor sublimis action. Extensor 
rebound is weak or absent. Were the in- 
trinsic extensors the equal of the flexor 
profundus, the intrinsic deformity would 


The wrist, therefore, is usually in dorsi- 
flexion rather than in palmar flexion. 

The flexed distal phalanx tenses the 
ex-tensor cords. This phenomenon is possi- 
ble onh' when all three phalangeal joints 
are extended, or in the intrinsic position 
of the finger. The metacarpophalangeal 
joint may be hyperextended 10° or more 
in the former instance, but it is more usual 
that this joint is flexed. Forced flexion of 
the distal joint, the other phalangeal 
joints maintaining their position, tenses 
and makes prominent the extensor cords. 
This maintains or increases e.xtensions 
of the proximal joint, while a bow string 
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action of the flexor profundus tendons does 
the same thing. The Inefl'ectual attempt 
to extend the distal phalanx can only 
Increase extension of the proximal joint. 
The anatomic mechanism which causes 
the extensor variant deformity is the more 
dorsal placement of the extensor apparatus, 
particularly that over the first phalanx. 
This has been confirmed by palpation in a 
few cases and by operation in one case. 

The deformity is often seen after trau- 
ma. Kaplan'"’^ described the type following 
an injury to the volar surface of the distal 
two phalanges and pointed out that a 
tear of the lateral ligaments of the proxi- 
mal interphalangeal joint took place with 
gradual retraction of the lateral bands of 
the extensor tendon dorsally. I have seen 
only one case of this type. 

Case ,x. a boy of nine was seen at the New 
York Dispensary on May 5, 1941. The day 
before, he had been struck by a baseball on the 
volar aspect of the left middle finger. The ball 
rode the length of the finger to its tip and bent 
it back. 

He had a mild extensor variant deformity of 
the finger. Extension of the distal phalanx to 
175° was possible. Flexion of the finger was free 
but weaker than normal. The palmar aspect of 
the proximal phalanx was swollen and tender. 

The finger showed flexor weakness, particu- 
larly flexor sublimis weakness, with undoubted 
strain of the anterior part o( the proximal inter- 
phalangeal joint. Tearing of its lateral liga- 
ments may have taken place. The mechanism 
of injury seemed to be due to extensor domi- 
nance; yet, the flexor profundus could flex the 
distal phalanx. 

The more usual mechanism is one in 
which there is weakness (by tearing or 
stretching) of the intrinsic extensor mech- 
anism of the distal phalanx, usually by a 
sudden flexion injury of the e.xtended 
distal phalanx. Kaplan says that in those 
cases in which the flexion deformity of the 
distal phalanx is not due to avulsion of 
the extensor tendon, it is due to tear of the 
collateral extensor tendons and the binding 
triangular membrane over the mid dorsum 
of the middle phalanx. This observation 


is important but not categoric. A similar 
observation was made by Kausch^^ who 
repaired a traumatic tear of the intrinsic 



Fig. 23. The photograpiis illustr.'itc the arthritic 
hands of a young woman, the deformity of 
which was due to myositic shortening of the 
interossei muscles. Tlie acute flexion deformity 
of the metacarpophalangeal joints did not 
allow hand opening nor adequate grip. The 
fingers showed both flexor and extensor variant 
deformities. The left hand was operated on 
August 8. 1042. the interosseous muscles of 
each finger being isolated, sectioned at their 
insertion and stripped proximally. Five inci- 
sions are needed as in the Shaw operation. She 
is making adequate progress. Resection of the 
motor branch of the ulnar nerx’e was not done 
because of good adductor power of the thumb. 

extensor apparatus secondarily. The col- 
lateral extensor tendons were undermined 
and sutured to each other. This repaired 
the rhomboid defect found at operation and 
restored intrinsic extension. 

An extensor variant deformity may fol- 
low the mallet finger and mav be more 
common than is believed. It is the fault 
of kinesiologic imbalance and faulty treat- 
ment may accentuate this imbalance. 

The arthritic hand and sometimes the 
spastic hand show the extensor variant 
deformity. I cannot state categorically that 
the extensor variant deformity is always 
seen in arthritis of the distal interphalan- 
geal joint and the fle.xor variant in arthritis 
of the proximal joint. It was seen twice in 
the spastic hand, once after stripping of 
the forearm muscles from the internal epi- 
condyle of the elbow, and once after section 
and stripping of the collateral extensor 
tendons of the index finger. 
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It is only in the spastic hand that this interosseous muscle. There was a slight increase 
deformity is mutable, whereas tendency to of lateral play of the proximal joint and the 
fixation is greatest in the arthritic hand. second phalanx was deviated ulnarly a little. 



Fig. 24. An unusual deformity of the hand in a young woman, 
the principal features of which are the e.vtrinsic position of 
both the thumb and little finger, opposition contracture of the 
first and fifth metacarpal bones, and loss of flexor function in 
the third, fourth and fifth fingers. An operative scar is seen in 
the palm of the hand, the operation being done for the control 
of secondan,- hemorrhage in the palm following its laceration 
by glass. The loss of flexor tendons function may be due either 
to the operation or to postoperative infection. The unusual 
position of the thumb and little finger is not caused by im- 
proper postoperative splinting, for the hand was not splinted. 
Scar tissue in the palm holds the thenar and hypothenar 
eminences in opposition in a hand which showed easy volun- 
tary assumption of the extrinsic position of thumb and 
finger. This statement is verified by the examination of the 
normal left hand. Both the thenar and hypothenar emi- 
nences showed easy rebound into the position of deformity 
after passive correction. This is the first instance of tbenar 
and hypothenar rebound encountered. The patient refused 
treatment. 


I have seen an extensor variant de- 
formity in the paralytic hand only once. 
It is rare because of the not uncommon 
association of intrinsic muscle paralysis 
with finger fiexor paralysis. 

Case xi. Paralytic Extensor Variant De- 
formity. The proximal joint of the left index 
finger of a paralytic girl of ten was hyper- 
extended, while the distal joint was flexed. The 
metacarpophalangeal joint was slightly flexed. 
The common and proper extensor tendons stood 
out as tight bands on the dorsum of the first 
phalanx. The ulnar collateral extensor tendon 
was also felt as a taut band. 

The finger was also held in intrinsic radial 
abduction because the first dorsal interosseous 
muscle was stronger than the first volar 


All the fingers closed when she made a fist. 
Yet, sublimis flexion of the proximal joint of 
the index finger was only possible as an indi- 
vidual movement, when its first phalanx was 
held. Extension of the fingers was strong, and 
the fingers branched in a fanning (extension- 
abduction) movement, as the metacarpal heads 
sank more volarly. The distal joint ot the index 
finger could be actively c.xtendcd but its in- 
trinsic extensor rebound was weaker tiian its 
flexor profundus rebound. 

The e.\tensor variant deformity was due 
primarily to flexor sublimis weakness. 

In this case, ulnar obliquity of the second 
phalanx is caused by oblique puli of the 
e.xtrinsic e.vtensors of the index finger, and 
not by unequal pull of the collateral 
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extensor tendons. In the cadaver, such 
ulnar deviation of the second phalanx may 
be produced by pull on the ulnar collateral 
tendon when the radial collateral exten- 
sor tendon is sectioned transversely and 
stripped and ^Yhen the radial capsule of the 
proximal joint is cut. 

The normal hand may show the extensor 
variant as a poorly sustained, voluntary 
motion. 

Flexor Variant. The finger is held in 
flexion of its proximal joint, and hj-per- 
extension of its distal joint. The meta- 
carpophalangeal joint is in extension or 
hyperextension. This deformity is less 
common than the extensor variant, be- 
cause, when this position is assumed in 
the normal finger, passive release of the 
hyperextension position of the end phalanx 
snaps the finger into flexion by a fairly 
strong flexor rebound. 

In the normal finger, it is not possible 
to extend the distal joint activel}^ when 
its proximal joint is maintained in a given 
position of flexion. 

Two mechanisms of deformity are pos- 
sible: Isolated tear or injury of the flexor 
profundus tendon may create this de- 
formity but the flexor variant deformity 
was absent in the one case seen. The usual 
cause is weakness of the common extensor 
mechanism, by open tear or by subcu- 
taneous rupture of the common extensor 
tendon. 

When the triangular membrane is torn 
in subcutaneous or button-hole rupture, 
the collateral extensor tendons slip volarly, 
so that their contraction increases the 
dominant sublimis flexion of the proximal 
joint and extends the distal joint. The 
pull of the collateral extensor tendons is 
below the transverse axis of the proximal 
joint so that flexion of this joint is pro- 
duced rather than extension (Kaplan). 
This volar displacement of the collateral 
extensor tendons has been noted by several 
investigators (Montant and Baumann, 
Foerster).®®’®' 

The flexor variant deformity is noted 
in the arthritic hand, which may show one 


finger with the extensor variant deformity 
and another with the flexor variant de- 
formity. Extension of the end phalanges 
in the arthritic flexor variant is positional, 
the pressure of the fingers against bed, 
table, or other things, pushing the fingers 
into extension or hyperextension. Some- 
times, after passive flexion of the finger, 
the end phalanx is snapped back into 
extension with an audible sound because 
its extensor apparatus, which luxated on 
passive flexion, snaps back into place. 

The extension deformity of the distal 
phalanx in congenital flexion contracture 
of the proximal joint of the little finger ma}"^ 
be due to the same reason. 

The deformity was not seen in the 
spastic or paralj’tic hand. 

The deformity is comparable in a way 
to the claw finger, for were the distal 
phalanx flexed, it would resemble such a 
finger. 

INTEROSSEOUS MUSCLE DISABILITY — DIS- 
ABILITY IN INTRINSIC FINGER ABDUCTION 
AND ADDUCTION 

The interosseous muscles flex the meta- 
carpophalangeal joints of the fingers and 
also help extend their distal two phalanges. 
The first dorsal interosseous muscle is an 
adductor of the thumb and an abductor 
of the index finger. The four dorsal inter- 
ossei are abductors of the fingers. The 
middle finger, balanced by the second and 
third dorsal interossei, is the relative axis 
from which the fingers spread or to which 
they adduct. 

There are needed only three volar inter- 
osseous muscles, so that the middle finger 
has none. 

The index finger is balanced by a rela- 
tive equality of power between the first 
dorsal and first volar interosseous muscles, 
the ring finger by the second volar and 
fourth dorsal interosseous muscles, and 
the little finger by the third volar inter- 
osseous muscle and the abductor digiti 
quinti brevis muscles. Actually, more 
muscle power is needed to abduct the 
fingers than to adduct them and the dorsal 
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interossei have more bulk than the volar 
interossei. Clinically, dorsal interosseous 
atrophy is more often seen than volar 
interosseous atrophy. 

Common extensor abduction of the 
fingers is secondary to the obliquity of 
course of these tendons. It should not be 
confused with interosseous abduction, and 
the differentiation is easily made. The 
fingers should be abducted in the intrinsic 
position to test interosseous abduction 
and not in extension of the metacarpo- 
phalangeal joint. Intrinsic adduction of the 
fingers is easily differentiated from the 
adduction of the fingers when they are 
flexed. 

The extensor disability of the finger 
resulting from disturbance of interosseous 
balance can not ordinarily be dissociated 
from similar lumbrical disability. The 
preservation of lateral movement of a 
finger or fingers bespeaks interosseous 
muscle integrity, and hence integrity of its 
extensor function. If such e.xtensor power 
be weak in adequate lateral balance of 
the finger, it may be assumed that either 
there is dissociation of interosseous power, 
one part of which is preserved, or that 
there is absence of power in the lumbricals. 
This situation is more theoretical than 
practical, for usually both are synchro- 
nously and equally paralyzed. It is difficult 
then to speak of disabilitj' of the hand as 
of pure interosseous or lumbrical type. 

Disability is generalized or localized. In 
either case, it is expressed by under 
activit}' or o^’^er activit}' of the interossei. 
The finger is deviated either ulnarly or 
radiall}^ in the intrinsic position, if its 
lateral balance is uneven. General under- 
activity (weakness or paresis) is most often 
seen in infantile paralysis and ulnar nerve 
paralysis. The lumbricals are ordinarily 
paralyzed at the same time, except for 
the medial two lumbricals which remain 
strong in ulnar ner\'e palsj'. Certain neu- 
rologic conditions show associated atrophj' 
of the small muscles of the hand, as in 
amyotrophic lateral sclerosis and progres- 
sive spinal atrophy. 


The fingers claw, because the balancing 
mechanism of both lumbricals and inter- 
ossei is lost, and there is no lateral devia- 
tion of the fingers because small muscle 
paralysis is ordinarily' diffuse and even. 
There may, of course, be uneveness in 
paralytic interosseous muscle disability. 

Weakness of the interossei may follow 
in the wake of trauma or arthritis. There 
is obvious atrophy and sinking in of the 
dorsal intermetacarpal spaces, especially in 
the arthritic hand. The fingers may be 
ulnarly deviated at the knobby meta- 
carpophalangeal joints, but this is a 
postural deviation. In the irritative phase 
(myositic) of the illness, and in the stage 
of muscle shortening, the fingers are main- 
tained in the intrinsic position, rather 
than in the claw position, by the action 
of the interossei muscles. The arthritic 
hand may show palmar lu.xation of the 
proximal phalanges by interosseous action. 

The purest form of general over action 
of the interossei is seen in the spastic hand, 
in the region of innervation of the motor 
branch of the ulnar nerve. Spastic abduc- 
tion position of the fingers has already 
been described. The “pill roller hand” is 
an intrinsic adduction contracture of the 
fingers and thumb, either arthritic or 
spastic in origin. There need, however, be 
no lateral finger deviation. Rarely, the 
intrinsic muscles become diffusely dom- 
inant in a traumatized hand. 

Localized disability in intrinsic abduc- 
tion or adduction of a finger is not common. 
Isolated weakness of one or more inter- 
osseous muscles, while always possible in 
the spastic, paralytic, or arthritic hand is 
probable in intermetacarpal bursitis with 
calcification, in obscure scalenism, and 
after trauma. 

The former condition is uncommon, 
cases having been described by Maseritz^^ 
and Cooper. The bursa is mechanically 
irritating, and since it lies near the insertion 
of the affected interossei, it may' disturb 
lateral balance of the finger, although no 
note is made of it in the published cases 
nor in the one case seen by' me. The obvious 
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kinetic disability is limitation of extension 
of the affected finger and lateral balance 
of the finger is not tested. 

In the typical scalenus anticus syndrome, 
diagnosis is based on association of neuro- 
logic and vascular lesions. There must be 
many cases in which the disturbances are 
minimal, so that there is difficulty with 
prccisional diagnosis — cases of obscure 
scalcnism in which there are relatively 
minor weakness of the interosseous muscles 
of the fourth and fifth fingers. 

Two such cases arc here reported. The 
second case seen is presented first, for it 
threw light on the first case. 

C.\SE XU. Mildred G., a colored girl of 
nineteen, complained of a weak and tired feel- 
ing in the fourth and fifth fingers of the right 
hand for a year. The hand was not painful and 
occasionally she had a “pins and needles” 
feeling in the fingers. She had noted that the 
knuckles of the affected fingers were placed on 
a lower level than those of the index and 
middle fingers when she clenched her hand. 
The dorso-ulnar half of the hand was flattened 
and the fourth dorsal interosseous space was 
sunken in distally. She could not abduct the 
ring finger well, indicating weakness of the 
fourth dorsal interosseous muscle. The second 
and third volar interossei and the abductor 
digit! quinti brevis were strong. The relatively 
greater strength of the second volar interosseous 
muscle was shown by the radial displacement 
of the fourth metacarpal head, so that it ap- 
proximated the third metacarpal head, thereby 
increasing the distance between the fourth and 
fifth metacarpal heads. There was hypotonic 
relaxation of the carpometacarpal ioints of the 
fourth and fifth fingers. No sensory changes 
were present in the ulnar nerve distribution. 

The little finger presented a mild familial 
clawing deformity with valgus deviation of the 
second phalanx on the first. 

It was suggested by the house surgeon. Dr. 
Giroll Silver, that the probable cause for this 
slight imbalance of the interossei w,as not a 
local thing but due to an occult or obscure 
scalenism. The neurological consultant believed 
the condition due to pressure on the roots of the 
eighth cervical and first dorsal by the cervical 
rib found bilaterally in roentgenograms of the 
neck. The hands showed foreshortening of the 


fourth and fifth mctacarpals on each side. Blood 
pressure readings on each side were 04 bo. 

A myotomy of the right scalenus anticus mus- 
cle was done on May 23, 1940. The post- 
operative course was not eventful. There was 
immediate improvement, which has been main- 
tained (January i“, 1041). There is no muscle 
atrophy, only slight dropping of the fourth 
and fifth metacarpal heads, and the grip of the 
hand is good. She has no complaints. 

Microscopic examination of the muscle 
showed striated muscle fibers, some of which 
were fragmented and hyalinized. 

This patient illustrates the point that 
sometimes mild and obscure intrinsic mus- 
cle imbalances may be due to scalcnism. 

The following case, antecedent in time 
to the above case, seems in retrospect also 
to be due to obscure scalcnism, although 
the neck was not examined. 

C.\SE .xiii. Mary F., fourteen years old, 
noted some difficulty in the individual use of 
her right fourth finger in typing, the finger 
catching under the third linger. .At the age of 
one, she had diphtheria, followed by a right 
hemiplegia which was said to have resolved 
completely. 

She could not abduct the ring or fourth finger 
intrinsically. The fourth dorsal interosseous 
muscle was weak, the second volar interosse- 
ous muscle strong. The third volar interosseous 
muscle was not as strong as the second. In 
extrinsic extension, the ring finger did not ab- 
duct as much as the others, and was radially 
deviated. This was not due to common extensor 
.action for such action was strong, though the 
line of pull of the common extensor tendon was 
more oblique than normal. \\’hen the finger w.is 
placed in the intrinsic position ulnarly, release 
of the finger snapped it back radially. This is a 
lateral interosseous rebound. There seemed to 
be slight atrophy of both the dorsal and volar 
interosseous muscles. The circumference of the 
right hand w.as inches, that of the left hand 
“ inches. The patient w.as left handed. 

The neurologist noted nyst.agmoid jerks of 
the eyes in the lateral plane, hyperactivity of all 
deep reflexes, easily exhausted and poorly 
elicited .abdominal rcflc\c*s. .A right Hoffmann 
and Babinski sign were noted. A residual hemi- 
paresis with perhaps some involvement of the 
ulnar nerve after diphtheria w.as sugeested. 
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Another neurologist believed the hand dis- 
ability was not of neurogenic origin. 

The disabling weakness of the fourth dorsal 
interosseous muscle was corrected bj"^ an ex- 
tensor plasty. I had thought this operation 
original but it has been used b}'^ BunnelB® and 
bj' a German surgeon, the reference for whose 
work I cannot now find. The e.\‘tensor plasty 
seems to be the simplest substitute for an iso- 
lated paralj^sis of an interosseous muscle. This 
method is most suitable when either the proper 
or common extensor tendon of index or little 
finger can be used. This makes the substitution 
by tendon transfer of the paralyzed second 
volar or third dorsal interosseous muscles diffi- 
cult, unless the adjacent common extensor 
tendon be split in two. This seems inad\dsable 
for it is expected that the common extensor 
tendon serve two actions, not always synergistic 
— common extension and intrinsic abduction or 
adduction. Extensor translocation instead of 
transplantation maj' be tried in a finger with 
two extrinsic extensor tendons. 

The tendon chosen is sectioned transverseb’^ 
at the level of the metacarpophalangeal joint 
or a little distal to it, and sutured to the ex- 
tensor aponeurosis of the base of the proximal 
phalanx near the normal insertion of the 
paralyzed interosseous muscle. The finger is 
then splinted in the intrinsic position in lateral 
deviation corresponding to the normal inter- 
osseous muscle. 

This operation was done on January 14, 1939. 
An incision between ring and little finger ex- 
posed the extensor tendons of the fourth and 
fifth fingers. The incision was longitudinallj’^ 
placed, began at the level of the pro.ximaI inter- 
phalangeal joint of the little finger, and 
extended proximallj" to 2 inches. The con- 
joined tendon was cut and the common extensor 
of the little finger freed. It was cut transverselj’^ 
about inch distal to the metacarpophalangeal 
joint and sutured to the extensor aponeurosis 
of the ring finger at or near the normal insertion 
of the fourth dorsal interosseous muscle, 
the ring finger being held in intrinsic ulnar 
deviation. 

The postoperative course was uneventful. An 
immobilizing plaster bandage was removed two 
and one-half weeks after operation. She re- 
ceived physiotherapj', including sinusoidal 
stimulation and active exercises. The result is 
an excellent one and the patient was quite 
satisfied when she was seen last on March 23, 


1940, The use of the operated finger was good 
and the ring finger no longer caught beneath 
the middle finger. The ring finger had fairly- 
good strength both in intrinsic ulnar abduction 
and in common extension, the wrist tending to 
flex palmarl3'- as she executed these movements. 

This case is a complicated one. Whether 
the paralysis of the affected muscle is 
postdiphtheritic, cortical, or by obscure 
scalenism is difficult to say. At any rate, a 
simple procedure gave clinical satisfaction. 

Isolated contracture oj a finger by inter- 
osseous action is not common but is most 
likely as the intrinsic abduction contracture 
of the little finger after trauma. 

Crossed Fingers. The spastic hand may 
sometimes show crossing of the fingers, 
usually the fourth over the indrawn fifth 
finger. This finger may be in the intrinsic 
position, its overlapping finger in the 
extrinsic position, or both fingers may be 
in varying degree of the ex’trinsic Hexion 
position or contracture. An instance of 
the latter was seen postoperatively in the 
hand of a woman unsuccessful!}' operated 
upon for the relief of Dupujtren’s con- 
tracture, Pack'** reported an instance of 
flex'ion and crossed finger deformit}'^ present 
since birth in a patient with congenital 
neurofibromatosis of hand and forearm. 
The index finger was crossed over the 
middle finger. He stated that this was a 
common neurogenic deformity. 

INTEROSSEOUS MUSCLE STRAIN 

Following a trauma, either direct or 
indirect, a strain of an interosseous muscle, 
usually a dorsal interosseous muscle, may 
develop. Usually, it is the first dorsal 
interosseous muscle which is strained. I 
have seen instances of second dorsal 
interosseous and third volar interosseous 
muscle strain. The strain of the first 
dorsal interosseous muscle ma}" be a 
part of a more diffuse occupational hand 
strain. The belly of the affected muscle 
may be tender and there is usually a small, 
sharply localized, very painful spot at the 
site of insertion of the muscle. Pain is 
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increased when the muscle is stretched and 
this pain may radiate up the hand to the 
forearm or along the extensor aponeurosis. 
Resistance to the normal movement of the 
muscle is also painful. 

Physiotherapy is helpful but sometimes 
it is necessary to inject this painful area 
with novocain (2 cc. of a i per cent solu- 
tion) and alcohol (o.i cc. of a 70 per cent 
solution) several times. 

DISABILITIES OF THE LU.MBRICAL .MUSCLES 

It is always difficult to differentiate pure 
lumbrical disability from pure interos- 
seous disability, because both have similar 
action in intrinsic e.xtension and because 
disability of one is usualh' associated with 
disability of the other. The finger with pure 
lumbrical disability shows weakness of 
intrinsic e.xtension but no lateral deviation. 
This is not enough to localize disability 
anatomically. 

The lumbrical muscles cannot ordinarily 
be palpated, with the occasional exception 
of the first. This ma}' be felt when, the 
finger being flexed fully at its metacarpo- 
phalangeal joint and extended at its 
interphalangeal joints, the index finger 
bends in maintained metacarpophalangeal 
joint flexion. This test is informative in 
rare instances. All other tests of intrinsic 
extensor function test both lumbrical and 
interosseous power, by placing the fingers 
actively in the intrinsic position, by flicking 
the fingers, by finger squeeze, and by test- 
ing extensor rebound. The intrinsic lateral 
movement of the finger tests interosseous 
power, either singly, in an en masse to 
and fro ulnar and radial swing of the fingers 
to test them all in intrinsic abduction or 
adduction of the fingers, or in fle.xion of 
the metacarpophalangeal and proximal 
interphalangeal joints to rule out common 
extensor abduction. 

The action of the two sets of muscles is 
co-ordinated in intrinsic movement. Disa- 
biliiy of one must be reflected in disability 
of the other. 

In the repair of interosseous and lumbri- 
cal disability, it will be more necessary 


to regain e.xtensory power than lateral 
power. Most operative procedures try to 
do that. 

Case xiv. Hypertrophy of the First Lumbri- 
cal Muscle ivitb First Dorsal Interosseous and 
Adductor Muscle Strain. In July, 1935, I saw 
a young woman of twenty-two, with a swelling 
of the palm of her right hand in the line of the 
tendons of the index finger. Exploratory oper- 
ation under local anesthesia showed that the 
mass of the first lumbrical muscle was unusually 
large. The muscle was not resected. 

In December, 1934, while wheeling a carl 
into the operating room, she struck the dorsum 
of her right hand against the wooden casing of 
a door, the hand being forcibly jammed be- 
tween the casing and the cart. The palm of the 
hand was struck obliquely. The hand was 
ecchymotic and the dorsum of hand abraded. 
A week later, a swelling was seen in the palm 
of the hand, which became more noticeable 
when the index finger was moved. This swelling 
gradually became larger. Pain was inconstant 
and dull at first, but became sharper, when the 
thumb and index finger gripped something. In 
January, 1935, she did a great deal of writing 
during her e.xaminations as a student nurse. 
Dull ache now became quite constant. It was 
localized both to the palm and dorsum of the 
hand, and pain radiated up the extensor side 
of the forearm, not only from the area of 
palmar swelling, but also from the region of 
the first dorsal interosseous space. It was made 
worse by certain motions of the hand in writing, 
sewing, typing, and on certain gripping move- 
ments. Rainy weather, the period just before 
change of weather, and the few days preceding 
her menstrual period, increased the intensity of 
pain. The hand often felt fatigued. Sometimes, 
the fingers felt stiff, and on some mornings, 
they were kept in slight flexion at the inter- 
phalangeal joints and in slight extension at the 
metacarpophalangeal joints. The wrist, too, 
felt weak. Pressure over the wrist produced 
sharp pain, radiating up the arm, and even to 
the shoulder. 

The left hand also became painful, dupli- 
cating to a lesser degree the symptomalog}' of 
the right hand. This followed the splinting of 
the right hand after operation and seemed due 
to the necessarily increased use of the left hand 
during that time. A similar, but smaller swell- 
ing. was noted in the left palm. 
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Tlic right palm showed a soft, elliptical, and 
nonductuant swelling, one inch long and three- 
eighths inch wide, placed radially to the line 
of the tendons of the index finger and Just 
within the thenar crease. It did not contain 
tliiid and its aspiration gave none. The mass 
followed the line of the first lumbrical muscle. 

She felt strain of her hand when the index 
finger was put into the intrinsic position, and 
the swelling became larger. When the finger 
was put into intrinsic radial abduction there 
was a greater feeling of strain. Motion of the 
index finger was free and noncrepitant. The 
mass did not increase in size on common flexion 
and extension of the finger. When the index 
finger was flexed at its three joints, attempted 
extension of the finger in maintained metacarpo- 
phalangeal joint flexion, gave her dull pain in 
the line of the flexor tendons of the index finger. 
She had no pain when the metacarpophalangeal 
joint was extended as the finger was extended. 

A tender point was present in the distal 
palmar crease of the fourth and fifth fingers. 
The insertion of the adductors transversus and 
obliquus was tender both dorsally and palmarly 
on deep palpation. The first dorsal interosseous 
muscle was diffusely tender, especially near its 
origin from the base of the second metacarpal 
bone. The mid-part of the web of the thumb 
was tender. 

The right hand measured S' -i inches in the 
area of swelling, the left 8 inches. 

The right wrist was tender and crepitant over 
the region of the insertion of the extensors carpi 
radialis longior and brevior. 

The palm of the left hand was similarly 
swollen, but the hand was only slightly painful 
and tender. The flexor tendons of tlie index 
finger creaked a little on motion of that finger. 

Roentgenograms of the right hand were 
negative. 

The postoperative therapy which proved 
effective for relief of pain was the repeated in- 
jection of 2 cc. of I per cent novocain and 0.2 cc. 
of 70 per cent alcohol dorsally into the area of 
adductor insertion, injections being given once 
weekly o\'er a two-month period from March 
to June, 1936. Overuse of the hand brought 
about some recurrence of pain. The swelling in 
the palm remained unchanged. 

The patient has a previously unnoted, bi- 
lateral, probably congenital hypertrophy of the 
first lumbrical muscle. The normal first lumbri- 
cal muscle is larger than the other three, but it 


is usually never more than a slender mass of 
muscle. It is doubtful if the injury created 
hypertrophy of this lumbrical muscle, but it 
did cause strain of this muscle, which was 
aggravated b^* the excessive use of the thumb 
and index linger in writing and sewing. 

The first dorsal interosseous muscle and 
adductors of the thumb also received part of 
the primary trauma. Injury of the first lumbri- 
cal muscle may create a strain of the first dorsal 
interosseous muscle, since both muscles flex the 
metacarpophalangeal joint of the index finger 
and extend its proximal and distal inter- 
phalangeal joints. Strain of the first dorsal 
interosseous muscle is also reflected in adductor 
muscle strain, since both are adductors of the 
thumb. The primarj' effect of injury may have 
been upon the first dorsal interosseous muscle 
with secondary strain of the first lumbrical 
muscle. It is, however, more likely that both 
the adductor mechanism of the thumb and the 
first lumbrical were hurt at the same time, 

CONGENIT.XL ANOMALIES OF THE LUMBKICAL 
MUSCLES 

A Study of congenital anomalies of 
the lumbrical muscles was made because 
the case of congenital hypertrophy of the 
first lumbrical muscle indicated that such 
anomaly might be clinically significant. 
Anatomical variation in the number and 
form of these muscles is sometimes seen. 

Example. The dissection of the left 
hand of a middle-aged negro cadaver 
showed a supernumerary first lumbrical 
muscle with antibrachial origin, an anom- 
aly absent in the right hand. It was placed 
radially to the normal first lumbrical 
muscle, beginning in the forearm by a thin 
fleshy belly which merged with the fleshy 
part of the flexor sublimis digitorum of the 
index finger. The muscle belly ended in a 
thin tendon, placed radially to the flexor 
sublimis tendon of the index finger about 
4 inches above the wrist joint. The tendon 
in turn ended in a slender muscle fasiculus 
2 inches long and M inch wide just above 
the wrist joint. The fasiculus, passing 
through the tendinous compartment of 
the wrist, glided freely in its channel 
without adhesion to adjoining tendons. It 
ended in the palm in a thin, silvery, 
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tendinous thread about 2)2 inches long, 
which inserted on the extensor aponeurosis 
of the first phalanx of the index finger 
proximal to the insertion point of the 
normal first lumbrical muscle and anterior 
to the termination of the tendon of the 
first dorsal interosseous muscle. 

Review shows few references to anom- 
alies of the lumbrical muscles but some 
of the textbooks note that variations in 
number of the lumbrical muscles are not 
uncommon. Alacalister pointed out that 
the lumbrical muscles varied frequently 
in their origin by the addition of occasional 
heads of origin from neighboring tendons. 
The third lumbrical muscle is more often 
the site of such variation and he saw two 
irregularities of that muscle for every 
instance of variation in the other muscles. 
A series of six cases of anomalies of the 
first lumbrical muscle observed over a 
period of thirty years was reported by 
Gruber. In three of these cases, double 
first lumbrical muscles were seen, the 
extra one arising from the volar carpal 
ligament. Re-enforcement of the normal 
first lumbrical muscle by a belly or tendon 
from the flexor longus pollicis or from the 
superficial flexor tendon or replacement 
of the first lumbrical muscle by bellies from 
these origins has been reported. 

The antibrachial origin of a super- 
numerary first lumbrical muscle has been 
described by Wood (1868), Macalister 
(1872), Bellini (1892), and Ledouble. The 
antibrachial origin of the second and third 
lumbrical muscles was reported by Dam- 
brin (ipso).'*-"-'^ 

PARALYSIS OF THE INTRINSIC MUSCLES 

THE CLAW HAND 

The fingers are hyperextended at the 
metacarpophalangeal joints and flexed 
at the interphalangeal joints when clawed. 
The wrist is usually palmarly flexed. The 
cause of deformity is paralysis or loeakness 
of the balancing lumbricals and interossei. 
The deformit3- is more usuall}^ seen in the 
paralj^tic hand of poliomyeletis, ulnar 
nerve pals3% and other neurological lesions. 


It is a transient or dissociated lesion in 
spastic paralj^sis, especialh’, in the athetoid 
hand. It is also seen in the arthritic hand 
and in the hand clawed b\" ischemic con- 
tracture. Clawing is favored b}- palmar 
flexion of the wrist, and the kinetics of this 
mechanism has been analyzed b^" Steindler. 
When the wrist is fixed in palmar flexion, 
the claw hand ma}' follow b}’ stretching 
(passive lnsufiicienc\-) of the common ex- 
tensor tendons. The metacarpophalangeal 
joints are placed at a central point in the 
lever whose power is derived from the 
extensor muscles. It therefore hj^perextends 
more easilv than the other phalangeal 
joints. 

It is not ordinarih' possible to extend 
the distal two phalanges of a finger fulh', 
when the first phalanx is maintained in 
complete hj'perextension. The effort to do 
so causes strain of the stretched flexor 
sublimis tendon. The maximal I}- stretched 
flexor sublimis tendon resists the effort 
at full e.xtension. The distal two phalanges 
can onh’ extend when the metacarpo- 
phalangeal joint is not hyperextended and 
the movement is more easil}" carried out in 
extension or slight flexion of this joint. 
The parah’sis of the intrinsic muscles ma}’ 
then onh" be apparent and not real when 
the finger is clawed, unless intrinsic ex- 
tension is tested in extension or slight 
flexion of the metacarpophalangeal joint. 

The operative procedures ma^' attempt 
rebalancing b\" reconstruction of a lumbri- 
cal, using a whole or part of a flexor tendon, 
or it ma}’ place the proximal phalanx in 
advantageous flexion bj" stripping of the 
collateral ligaments or b^" a sling operation. 

The claw barid wbicb is 7 iot yet fixed in 
contracture ma\’ be corrected b}" an at- 
tempted rebalancing operation, especially" 
in ulnar nerve palsy". In infantile paraly"sis, 
the flexor muscles may" also be paraly"zed 
and hence not available fortransplantation. 

Each case is an individual problem. It is 
of course not alway"s necessary" to restore 
intrinsic extension and the hand may" be 
useful, given good finger flexion. In one 
operation (Stiles operation according to 
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Lyle) the flexor sublimis tendon of the 
affected finger is freed, split longitudinally 
and each half transferred dorsally to the 
corresponding side of the extensor aponeu- 
rosis of the first phalanx. The Stiles 
operation according to Baldwin” is the 
dorsal transfer of the radially split third 
of the flexor profundus tendon. Bunnell’s®”® 
modification of the Stiles operation passes 
the split sublimis tendon through the 
lumbrical canal with suture of the tendon 
to the dorsal surface of the transverse 
fibers and lateral band of the extensor 
aponeurosis. 

It may be worth while to transfer the 
radial half of the flexor sublimis tendon 
to the dorsal aponeurosis. Silfverskiold^- 
transplanted the distal tendons of the flexor 
sublimis muscle dorsally to the extensor 
aponeurosis just distal to the metacarpo- 
phalangeal joint with good result in a case 
of ulnar nerve palsy. 

Potter’s operation®® stabilizes the meta- 
carpophalangeal joint by opposing the ac- 
tion of the long extensor and flexor 
sublimis digitorum. He noted that when 
the first phalanx was held, the finger could 
not claw. The paralyzed deep flexor 
tendon is sectioned transversely^ proximal 
to the proximal interphalangeal joint, 
split lengthwise, passed dorsally beneath 
the superficial flexor tendon, and sutured 
to itself. A sling was made preventing 
the hyperextension of the metacarpo- 
phalangeal joint. The distal half of the deep 
flexor tendon is split to increase tendon 
length. Each strip is passed dorsally over 
the middle phalanx, sutured to its fellow, 
and the proximal end is joined to the 
common extensor tendon to give active 
extension of the distal two phalanges. No 
cases were reported but the author claimed 
satisfactory results in a limited number of 
cases done soon after the end of the first 
World War. 

When extension contracture of the meta- 
carpophalangeal joint is present, it may be 
released by the distal stripping of the 
collateral ligaments of this joint, an opera- 
tion described by Shaw®* in 1920. The 


long sustained and unopposed e.xtension 
or hyperextension position of the meta- 
carpophalangeal joints finally leads to 
contracture, with resultant limitation of 
flexion, both actively and passively. 

The operation serves a triple purpose, 
but only if the finger flexors show power. 
It gives a better looking hand, it relieves 
the hy'perextension contracture, and it 
allows a certain amount of active flexion 
in the operated metacarpophalangeal joint 
through indirect and long arm leverage 
of the finger flexors. The hand may be 
closed to greater or lesser degree. The 
Shaw operation does not in any way 
substitute for the paralyzed interossei and 
lumbricals. The wrist must be in dorsi- 
flexion before the operation is done. The 
drop wrist must first be arthrodesed to 
avoid recurrence of finger deformity, for 
the palmarly flexed wrist conditions the 
claw hand. 

Dr. Harry Sonnenschein and I used this 
operation for the relief of the hy'perexten- 
sion contracture of the metacarpophalan- 
geal joints in two cases of the (infantile) 
paraly'tic claw hand, t^vo cases of nerve 
palsy', and one arthritic hand. The opera- 
tion has not been previously' used in the 
surgery' of the paraly'tic hand. It has been 
used in traumatic fibrous ankydosis of 
the metacarpophalangeal joints, Koch’® 
reporting his results with this operation. 
Manipulation of the metacarpophalangeal 
joints is not satisfactory' and the joint 
may' subluxate before the collateral liga- 
ments give. Shaw, however, believed these 
ligaments could be freed by' manipulation. 

Each ligament is a lateral re-enforcing 
band in the thin capsule of the joint. The 
course of each collateral ligament is ob- 
lique, from dorsal and proximal to palmar 
and distal. Its point of attachment on the 
metacarpal bone is marked by' a little bony 
prominence. They' are relaxed in extension 
to allow lateral mobility' of the joint; in 
flexion, however, they' become taut so that 
lateral mobility' is lessened. The collateral 
ligament can be sectioned and stripped 
without opening the joint capsule. 
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The operation is then indicated in the 
contracted claw hand, if the wrist can be 
maintained in dorsiflexion, and if there is 
active flexion power of the fingers. 

OPERATIVE TECHNIC 

Five dorsal longitudinal incisions are 
used, each about i inch long. Each begins 
about 3-2 inch proximal to the knuckle 
and extends distally to the lateral aspect 
of the base of the proximal phalanx. -The 
incisions between webs serve for adjacent 
fingers. It is necessary to section the 
conjoined extensor tendons and the prox- 
imal part of the extensor aponeurosis of 
the finger. After retraction of the extensor 
tendon on one side and the atrophic bellj- 
of the interosseous muscle on the other, the 
metacarpophalangeal joint and its col- 
lateral ligaments are exposed. The collat- 
eral ligaments are variously developed. 
The individual ligament in contracture is a 
thick, narrow, oblique band. It is sectioned 
transversely at its metacarpal attachment 
just behind the metacarpal head and 
stripped distally. Much of the deformity is 
overcome after section of one collateral 
ligament, but both must be cut for full 
correction. If only one side is stripped, 
there may be snapping back of the finger 
into lesser extension at the metacarpo- 
phalangeal joint or lateral deviation of 
finger to the side of the uncut ligament. 
The hand is splinted in flexion by plaster or 
by banjo splint traction. Physiotherapy 
limbers the fingers and increases the grasp 
of the hand. 

Shaw’s technic seems simpler. An in- 
cision, 1.8 to 2.5 cm. long, was made on 
the side of the extensor tendon, and the 
metacarpal bone near the metacarpo- 
phalangeal joint exposed. The periosteum 
was raised forward and distally till the 
proximal attachment of the ligament was 
seen. It was divided and stripped with 
the periosteum. 

The operation was once modified in that 
the dorsal capsule with its collateral liga- 
ments was stripped distally from its meta- 
carpal insertion. 
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Kofman"" recommended osteotomy of 
the metacarpal for the correction of the 
“main en griffe.” 


Case xv. Nicholas Z., a boy of seven, had a 
flail left upper extremity as a sequel of infantile 
paralysis. The wrist was flexed to 100° and 
deviated ulnarly 70°. He was able to extend the 
wrist by action of the extensor carpi ulnaris. 
He had a typical paralytic claw hand. There 
was a fair degree of power in the flexors of the 
fingers. 

Stripping of the collateral ligaments of the 
metacarpophalangeal joint was done on Janu- 
ary 15, 1936. Arthrodesis of the shoulder was 
done on Februarj' 5, 1936. A transplantation of 
the tendon of the extensor carpi ulnaris to the 
paralyzed tendons of the extensors carpi radialis 
longlor et brevior was done on March 31, 1937. 
He was last examined on September 26, 1941. 
The arthrodesis of the shoulder was solid. He 
was able to dorsiflex the wrist against some 
resistance in ulnar deviation by action of the 
transplant. The hand was useful for grasping 
and he was quite satisfied with the result of the 
Shaw operation. The hand was not clawed and 
active flexion of the metacarpophalangeal joints 
was to 1 50°. The most interesting thing was a 
return of extension power to the distal two 
phalanges of the fingers. He was able to extend 
these phalanges when the fingers were flexed 
and he could extend the fingers at all three 
joints. A Bunnell operation failed to give 
opposition of the thumb and its revision was 
advised. 

Case xvi. Emily R., a colored girl of eleven, 
has a flail paraljTic left upper extremity. On 
September 28, 1932, arthrodesis of the left 
shoulder was done, wliich was revised on 
November 15, 1933. A flexor plasty of the 
elbow was done on April 5, 1933. The wrist was 
fused on June 27, 1934. A transplant of the 
flexor carpi ulnaris to the common extensors 
was done at the same time. The wrist was fused 
at 180°, but increasing radial deviation de- 
veloped because a bone graft, used in the 
fusion, interrupted the grovTh of the lower 
radial epiphysis radially. These epiphyses were 
later ablated. 

The paralji-sis of the intrinsic muscles of the 
hand with extension stiffness of the metacarpo- 
phalangeal joints indicated the stripping of the 
collateral ligaments. Finger flexor power was 
good. She had a flat hand. The release of the 
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collateral ligaments was clone on June ly, 1935 
by Dr. Marry Sonnenscheln through three in- 
cisions, instead of five. These were made along 
the lateral aspects of the metacarpophalangeal 
joints of the index, middle, and ring finger. 

She was last seen on July 25, 1941. The wrist 
was solidly fused in some radial deviation. Tlie 
forearm was pronated. The thumb could not be 
opposed and its carpometacarpal joint was 
contracted dorsally. She could bring the thumb 
to the middle linger by pseudo-adduction 
movement. 

The result of the Shaw operation is satis- 
factory to the patient. She is able to hold things 
much better than before operation. In the 
resting position, the fingers are held at 175° of 
flexion at the metacarpophalangeal joints but 
active flexion is only possible to 165°. Active 
extension was possible to 235°. 

The follow-up in these two patients is five 
and one-half years and six years, and in both 
the result is good. 

The two patients with nerve lesions are 
both adults and the follow-up is not as long. 

Case xvn. The first patient, a woman of 
thirty-seven, had a bullet injury of the medial 
side of her left arm in 1929, resulting in median 
and ulnar nerve injury. A postoperative sensory 
defect (after laminectomy for causalgia) exists 
in the distribution of the eighth cervical and 
first dorsal roots. 

She had a flat hand with fixed clawing of the 
fingers. The wrist had good power of dorsi- 
flexion. On September 7, 1939, the collateral 
ligaments of the index and middle fingers were 
released. The ring and little fingers were 
manipulated into flexion. The deformity re- 
curred and the point was raised whether recur- 
rence was unavoidable because of the lack of 
balance of the hand. This is the defect of the 
operation, that it does not restore intrinsic 
power. It was believed, however, that, if the 
operation had proved itself of value in the 
poliomyelitic hand, it would be of value again, 
the development of fibrous ankylosis in some 
flexion mitigating against recurrence of exten- 
sion contracture. On March 13, 1941, the oper- 
ation was revised, the collateral ligaments of 
ail the fingers, except the ulnar one of the little 
finger being sectioned and stripped distally. 
The dorsal capsule of each joint was opened in 
each finger during the stripping. 


The fingers are nosv in slight flexion and are 
more advantageously placed for grasping. She 
expresses herself as fairly well satisfied. It is 
interesting that the little finger shows an ab- 
duction position of almost 35°, due to the fact 
tluit its ulnar collateral ligament was not 
stripped. 

A Bunnell operation was done on April 18, 
1940, together with release of the dorsally con- 
tracted capsule of the carpometacarpal joint 
of the thumb. After the revision of the Shaw 
operation, the ability to move the thumb across 
the palm receded and is being slowly regained. 
It is, therefore, advisable th.at reconstructive 
work on the thumb be postponed till after 
finger correction. 

Case xvni. The second patient, a man of 
thirty-three, had a palsy of the ulnar nerve and 
of the posterior interosseous after a bullet 
wound of the left forearm in 1938. On Januart’ 
II, 1939, suture of the ulnar nerve was done 
with some return of sensation. The posterior 
interosseous nerve was cut below the level of 
the supinator brevis and its repair was inad- 
visable. Wrist extension was weak and an exten- 
sion contracture of the metacarpophalangeal 
joints existed by passive stretching of the 
paralyzed common extensor tendons. A fusion 
of the left wrist was done on April 6, 1939. 

The extension contracture of the middle, 
ring, and little fingers was released on March 14, 
1940, and of the thumb and index finger on 
June 13, 1940. 

An effort was made to limber the metacarpo- 
phalangeal joints before this operation but 
some fibrous stiffness persisted in flexion. On 
May 12, 1941, the e.xtensor carpi radialis and 
uinaris were transplanted into the common 
extensor tendons of the fingers, and the flexor 
carpi uinaris into the extensor brevis pollicis. 
The extensor tendons of the little finger and 
ring finger were adherent to the metacarpo- 
phalangeal joint and displaced a little ulnarlj*. 
Pull of these tendons did not e.xtend these 
fingers. (It would seem that the Shaw operation 
would tend to make an extensor transplant less 
effective.) 

Two years after the Shaw operation, the 
fingers were held in flexion at the metacarpo- 
phalangeal joint. He could not extend them. 
He could grasp objects strongly and felt that 
the operation had helped him a good deal. 

Fibrous stiffness of the metacarpophalangeal 
joints in arthritics limits flexion of the fingers 
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at tlu'se ioinls. I'he disability is an extension 
contracture which is corrected by the stripping 
of the collateral ligaments. 

Case xix. Rosa B., a woman of forty-five, 
was first admitted on September 23, 1035, for 
manipulation of an arthritic right siiouldcr. The 
arthritic right hand was manipulated on Sep- 
tember 0, 1936, with no improvement. The 
metacarpophalangeal joints of the right hand 
showed marked limitation of flexion. There was 
also limitation of flexion at tlie intcrphalangcal 
ioint. The thumb could be opposed only to the 
index finger because of an adduction con- 
tracture of the thumb. Motions of the right 
wrist were possible from iSo° to 160°. On 
September 16. 1936, the stripping of the col- 
lateral ligaments of the afl'ected metacarpo- 
phalangeal joints was done. The postoperative 
course was uneventful. 

This patient has been examined periodically 
in the clinic, the last note pertaining to her 
hand being made on September n, ips": The 
function of the hand is improved and it is 
possible to flex the fingers at the metacarpo- 
phalangeal joints more than before, although 
she cannot make a full fist, because of arthritis 
of the distal intcrphalangcal joints. Tlie result 
of this operation can be considered good. 

ROT.ATION OF A FINGER 

There is no kinesioiogical mechanism 
permitting rotation of a finger. The normal 
finger can be passi\'eiy rotated a few 
degrees but active rotation is not possible. 
The movement is a rotary one of the whole 
finger on its relatively fixed metacarpal. 

Shaw noted rotation of a finger after 
division of one collateral ligament of its 
metacarpophalangeal joint. Radial rotation 
of the left middle finger of a negro adult 
followed an oblique fracture of the base of 
its proximal phalanx, the fracture line 
running from proximal and ulnar to distal 
and radial. 

COMBINED LACER.ATION OF THE TENDONS 

OF INSERTION OF THE LUMBRICAL 
AND INTEROSSEOUS MUSCLES 

Laceration of the tendon of insertion 
of a lumbrical muscle seems uncommon, 
but is quite likely that it is missed in the 
usual examination of the hand which does 


not concern itself with the intrinsic muscles 
of the hand. It must be thought of in 
associated lateral imbalance, when the 
tendon of insertion of an interosseous 
muscle is cut. Usually, both tendons of 
insertion are cut, either by a direct lacerat- 
ing trauma or by an improperly placed 
operative incision. The radial digital nerx'e 
may also be cut at the same time. An 
accurate anatomic diagnosis can be. made 
so that the operative findings may be 
foretold for proper operative procedure, 
which is suture in the intrinsic functional 
position. 

Usually, the first lumbrical and first 
dorsal interosseous tendons of insertion 
are cut because of their more e.xposed 
position on the radial side of the index 
finger. The direction of incision or cut is 
more easily an oblique one, which runs 
from radially and distally to ulnarly and 
proximally at the base of a finger. Three 
such cases have been examined. 

Other possible combinations, given a cut 
or incision running similarly at the base 
of the other fingers are: the second lumbri- 
cal and second dorsal interosseous muscles, 
the third lumbrical and second volar 
interosseous muscles, the fourth lumbrical 
and the third volar interosseous muscles. 

If the cut or incision runs in opposite di- 
rection at the base of a finger, the lumbrical 
tendon may be missed since it inserts 
radially. The intrinsic muscles which may 
be singly cut are: the first volar interosse- 
ous muscle, the third dorsal interosseous 
muscle, the fourth dorsal interosseous mus- 
cle, and the hypothenar muscles. 

DIS.ABILITV IN FINGER FLEXION 

Disability in finger flexion constitutes a 
most important chapter in hand disability. 
Its broadest aspects are only considered in 
this study and reference to medical litera- 
ture will disclose a multitude of excellent 
papers on each individual condition and 
its treatment. 

In general, flexion disability may be put 
into two categories of disability: The in- 
ability to open the hand is caused by flexor 
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contracture or extensor weakness, while 
the inability to close the hand is due to 
extensor contracture or flexor weakness. 

Flexion contracture is extratendinous as 
in Dupuytren’s contracture, tendinous as 
after old laceration or infection of the flexor 
tendons, or muscular, as in the flexor mus- 
cle shortening of ischemic contracture and 
spastic contracture. The paralytic claw 
hand may show flexion contracture of its 
interphalangeal joints. Flexion contracture 
of the arthritic hand is either mvositic, 
articular, or tendinous. All cause greater 
or lesser disability in hand opening. 

When the affected finger is flexed at its 
metacarpophalangeal joint, extension of 
the adjacent fingers becomes automatically 
restricted, and this extension inability 
diminishes progressively in the fingers 
furthest away from the bent finger. The 
reverse is also true, that extension of a 
finger at its metacarpophalangeal joint 
automatically restricts flexion of the ad- 
jacent fingers, this restriction being least 
in the fingers furthest away from the ex- 
tended finger. This point is worthy noting 
in Dupuytren’s contracture and in other 
contractures in which the finger is flexed at 
its metacarpophalangeal joint. 

Not infrequently in spastic and in is- 
chemic contracture, the fingers become 
flexed at their interphalangeal joints, when 
the wrist is dorsiflexed because the flexor 
muscle bellies are shortened. This flexion 
is released by palmar flexion of the wrist. 
Secondary hyperextension of the meta- 
carpophalangeal joints may follow. The 
Jones method stretches the shortened 
muscles by gradually extending the wrist, 
the fingers being held straight. Localized 
ischemic contracture is seldom seen. 

The inability to close the hand by 
flexor weakness may be due to inflamma- 
tion of the flexor tendons, recent or old 
laceration of these tendons, their paralj'sis 
as in infantile paralysis and median nerve 
paralysis. 

After laceration of a finger flexor tendon, 
the finger flexes by interosseous muscle 
action only at its metacarpophalangeal 


joint. Extensor contracture as by scar 
contracture with adherence of the extensor 
tendons restricts finger closing. 

FLEXOR SUBLIMIS — FLE.XOR PROFUNDUS 
DISSOCIATION BY SUBCUTANEOUS 

RUPTURE OF THE FLEXOR PROFUNDUS 
TENDON 

It is normal that when one flexor tendon 
of a finger is injured, the other is also 
injured. Dissociation of power in favor of 
the sublimis fle.xor is quite uncommon. 

Case XX. The patient, a man of twenty-six, 
fell on the tip of the right ring finger on JuL 14, 
1940. Since then, he iiad been unable to bend 
the distal phalanx of the finger. 

The distal joint was held in 2° to 3° of flexion. 
The joint could be passively flexed fully but 
there was no active flexion. Extension was 
fairly strong and there was an extensor rebound. 
The proximal joint flexed to 80° actively and 
extended to 180°. The metacarpophalangeal 
joint fle.xed completely but hypere.xtension was 
only 10®. The finger could not be clawed as well 
as its neighbors. Tenderness was present over 
the anterior and proximal crease of the base 
of the finger. Intrinsic motions were good. In 
making a fist, the distal joint did not enter into 
the palm. The grip was weaker than it had 
been. A roentgenogram showed an old healed 
chip fracture of the anterior aspect of the base 
of the distal phalanx b\' tendinous pull. 

The finger showed no flexor variant deformity. 
There was isolated dysfunction of the flexor 
profundus. This was proved operatively, the 
adherent tendon having been torn obliqually. 

An interesting observation is the in- 
ability to plaw the finger well. When the 
normal finger is clawed, the flexor sublimis 
tendon is stretched, and first the proximal 
joint and then the distal joint go into 
flexion. If, for anx- reason the fle.xor tendons 
cannot stretch, as by adhesion of one or 
both fle,xor tendons, it becomes difficult to 
hyperextend the strained metacarpopha- 
langeal joint. It is hard to claw the normal 
finger when its distal joint is held extended. 

NARROW' ED HAND 

Two instances of narrow'ing of the hand 
xvere seen. It is a deformity of the hand 
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created by a gross disproportion of the 
radial half or border of the hand (second 
and third metacarpals) and ulnar border 
of the hand (fourth and fifth metacarpals). 
The radial half of the narrowed hand was 
relatively flattened in a man with dorsal 
dislocation of the bases of the fourth and 
fifth metacarpals. In a woman of thirty- 
nine, whose right wrist was fused for 
tuberculosis nine years before examination, 
there was flattening of the dorso-ulnar 
part of the hand with volar dropping of 
the knuckles of the fourth and fifth fingers. 
The index and middle lingers diverged 
widely from the other fingers. In both cases 
there was disturbance in finger function. 
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S tereoscopy E the science of creat- 
ing an illusion of depth or three 
dimensions in a picture by binocular 
means. The principles of stereoscopic 
photography, for both still and moving 
pictures, have been known for a long time 
but only recent developments permit their 
practical application with relative ease. 
For instance, it is now possible to present, 
to a large audience, a full size motion 
picture in natural colors and three dimen- 
sions. Such pictures have been used for 
advertising and educational purposes. We 
believe that we are the first to employ this 
medium for recording the technic of surgi- 
cal procedures. The following discussion 
concerns the latter application, 

ADVANTAGES 

Before discussing the subject at length, 
it might be well to review what advantages, 
if any, one has the right to expect of stereo- 
scopic motion pictures made in the operat- 
ing room. Few will deny the benefits 
resulting from the illusion of a plastic 
picture; that is, a picture that stands out 
in relief and in which spacial positions 
are readily portrayed in each of the three 
directions. In education the plastic picture 
can illustrate more clearly than can a flat 
picture. In surgery the plastic image shows 
definite spacial relations between various 
tissues, organs, and other anatomical parts, 
and illustrates the movements of the 
surgeon’s hands and instruments realis- 
tically and clearly. 

It is not so well known that a stereo- 
scopic picture can more accurately render 
surface texture. In a flat picture all the 


large and small highlights situated here and 
there on each shiny curved surface are 
fixed in position and appear to be in the 
same place for each eye. In a stereoscopic 
picture, however, these highlights are 
unbounded and are free to occupy positions 
difi'erent for the left eye than the right eye 
— a natural situation. The two dimensional 
blotches representing highlights seem to 
shift away, leaving the surface more clearly 
visible. In surgery, in which the subject 
matter may consist largely of moist curved 
surfaces, the advantage of stereoscopy is 
apparent. 

An additional, though perhaps minor, 
advantage results from the reduction of the 
obstructing tendency of objects interposed 
between the cameras and the object. The 
surgeon has every right to place his hands 
in the field of view when he is performing 
an operation, but only those who have 
attempted photography of an operation 
while it is in progress appreciate the difli- 
culty of securing a satisfactorily clear field 
for both camera and the doctor simultane- 
ously. Since, in stereoscopic photography, 
the scene is being photographed at all times 
from two separate viewpoints, there is 
naturally a small but valuable reduction in 
the percentage of time that the field of view 
is obscured. 

Small sized films when enlarged greatly, 
sometime show the grain structure of the 
emulsion. When the films are viewed stereo- 
scopically, however, the grain pattern is 
not the same for the left and right eyes and 
visibility of the grain is greatly reduced. At 
the same time an apparent increase in 
definition is realized, which improvement 
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is noticeable even with Kodachrome film, 
although Kodachrome has no visible grain. 
Even with the best of care, motion picture 
films accumulate some dust, dirt, scratches 
and other blemishes during their lifetime. 
Since any particular blemish will appear 
before only one eye, it follows that in 
stereoscopic viewing the effect of blemishes 
is reduced and the film life is increased. 

STEREOSCOPIC TECHNIC 

The technic of stereophotography and 
the presentation of stereophotographs pre- 
sent two separate problems: The first 
requires the exposure of two photographs 
simultaneousl}^ from viewpoints separated 
b}’- a distance that would correspond in a 
rough way to the separation between the 
human eyes, i.e., the interpupillarj^ dis- 
tance. The second requires the viewing of 
these two pictures simultaneousl}"^ in such a 
wa}"- that the}' are apparentl}' closely 
superimposed, yet at the same time the left 
eye must see only the picture taken from 
the left hand position and the right eye only 
the picture taken from the right hand 
position. 

There are man}' known v’a}'s of taking 
such pictures, but in general these may be 
divided into two classes, the single system 
and the double system. In the single system 
the two pictures are exposed on the same 
film. In the double system, separate films 
are used, sometimes in two separate 
cameras, sometimes in a special single 
camera with two lenses. The well knovm 
beam splitter suitably centered in front of 
nearly any camera will convert that camera 
into a single system stereocamera. But this 
simplest of all stereocameras has several 
disadvantages: the film area is reduced, the 
field of view is reduced for a given lens, the 
frame becomes an unfortunate shape, there 
is light loss at the image, centering is diffi- 
cult, fast lens are more difficult to accom- 
modate without blurring in the central 
regions, and certain distortions appear. 
Until commercial equipment to meet par- 
ticular requirements becomes available, the 
double system is the most practical for 


serious work in stereoscopic motion pic- 
tures. This is true because standard 
cameras and projectors of high quality can 
be linked together in pairs with a minimum 
of mechanical alteration, and the resulting 
equipment will be able to meet most 
requirements satisfactorily. 

Two films of exactly the same length are 
exposed at once in the two cameras. Each 
film is e.xactly standard in all respects and 
each includes the same view of the opera- 
tive field. Either length can be projected 
alone in any suitable standard projector 
and in case one should become damaged or 
destroyed, a complete record would still 
exist in the other. Moreo\'er the two can be 
projected together with special equipment 
mentioned below in such a way that a full 
three dimensional or stereoscopic scene 
results. 

It is possible, of course, for one person at 
a time to view the stereoscopic movies with 
special equipment much after the method 
of the old-fashioned stereoscope that a few 
generations ago was found in the parlor of 
any well appointed household. Far more 
satisfactory, however, is the projection of 
the motion pictures upon a full sized screen 
to be viewed simultaneously by a relatively 
large group of people. Such projection has 
recently become practical through the 
development by the Polaroid Corporation 
of methods of manufacturing large thin 
sheets of polarizing material. Such material 
placed with the proper orientation before 
two projectors and before each eye of each 
individual in an audience can satisfactorily 
meet the requirements mentioned above for 
selective viewing of the images for the left 
and right eye. Moreover, satisfactor}' 
Polaroid viewing devices are available for 
as little as a few cents each. 

EQUIPMENT FOR STEREOPHOTOGRAPHV 

Having established our technic for stereo- 
scopic motion pictures, we will discuss in 
more detail the making and the projecting 
of such pictures. 

Any film width satisfactory for ordinary 
motion pictures is suitable for stereoscopic 
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motion pictures and the authors have 
experimented with 8 mm. and i6 mm. The 
standard i6 mm. width is to be preferred 
over 8 mm. or 35 mm. for surgical work 
because (1) it is readilj' available in 
Kodachrome as well as in black and white; 
(2) when exposed on good equipment, it has 
ample definition for most requirements; (3) 
sufficient light intensity can be obtained 
for satisfactory- projection to audiences of 
several hundred people; (4) film cost is con- 
siderably less than that of 35 mm. film; (5) 
the depth of field, while not as great as on 
8 mm. film is not a serious handicap even 
under unfavorable lighting conditions and 
is greater than that on 35 mm.; (6) all 16 
mm. film is safety base; (7) when the twin 
projectors are not available, either of the 
two films may be shown individually on 
any standard projector; (8) the cost of the 
16 mm. film is considerably- less than for 
35 mm. film. 

The best results are not obtainable in any 
photographic work without excellent equip- 
ment maintained in excellent condition. 
Several manufacturers makesuitable equip- 
ment for a stereoscopic adaptation and the 
Eastman magazine loading cameras shown 
in Figure i are but an example. 

Two cameras are required. Services of a 
good mechanic must be obtained for the 
purpose of constructing suitable shafts for 
coupling so that the two cameras may be 
located side by side and operated at exactly- 
the same speed. Symehronism can be 
achieved electrically or mechanically^. If 
mechanical, the coupling must be flexible 
enough to permit variation of the angle 
between the cameras. Synchronism must be 
accurate to a small fraction of one frame. 
Backlash of coupling should not be more 
than 5 or 10 degrees, measured on a single 
frame shaft. It is easy to maintain this 
small backlash angle with mechanical 
coupling but electrical synchronization 
offers the advantage of versatility in 
camera positioning. The authors used the 
mechanical form of coupling. 

In some cases it is desirable that the 
distance between cameras be adjustable; 


for long shots the cameras should be moved 
farther apart, and for closeups, closer 
together. Alternately, closeups can be 
secured with longer focal length lenses from 
a distance, without adjusting the cameras 
so close together. The photography of 
surgery should be in closeups when possible 
and a small camera interspace is generally- 
indicated, since the thickness of the indi- 
vidual cameras limits the available proxim- 
ity. It is believed that adjustment of the 
distance between cameras is unnecessary in 
surgery, and recourse to telephoto lenses is 
imperative. 

A mounting jig must be made to meet 
the following requirements: It should per- 
mit rapid and easy mounting and removal 
of the cameras. When mounted the cameras 
should be accurately- and consistently- 
aligned, and the correct spacing for the 
symehronizing shaft should be maintained. 
If one camera obstructs the loading func- 
tion of the other, provision should be made 
for swinging the one out of the way. 
Finally% there should be an adjustment to 
permit the cameras to be toed in so that the 
optical centers can be caused to converge 
at various distances into the field of view. 
There should be a scale attached in such 
fashion that the distance can be set as 
required, according to the technic recom- 
mended below. 

Figure i shows the magazine Cine 
Kodaks mounted in the jig and sy-nchro- 
nized ready to take pictures. In Figure 2 
is shown the mounting jig which is one of 
many- possible designs. The right camera is 
attached at (a) by- means of a screw into its 
tripod bushing, and the left camera at (b). 
(c) is a pivot to permit the left camera to be 
lifted out of the way' when the right camera 
is being loaded with a magazine. When the 
left camera is swung back in place, its align- 
ment is automatically re-established. The 
coupling shaft separates when this function 
is being performed. At (d) is a scale for the 
purpose of adjusting the angle between the 
cameras, much as a camera lens is focussed. 
This adjustment is permitted by the pivot 
(e). The center of the flexible coupling is 
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Fig. j. Two magazine cine kodaks mounted and synchronized. 
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located on the axis of (e) to prevent 
stretching of the shaft when the angle is 
being adjusted, (f) is a non-sparking motor 
used to drive both cameras. 

The photographic principles regarding 
composition, lighting, angles, etc., apply to 
stereoscopic photography much as they do 
to flat photography. It can be claimed, 
however, that lighting is of somewhat less 
importance in stereoscopic photography. A 
photographer taking a flat picture will, if he 
can, skillfully adjust his lights to accentu- 
ate the illusion of depth. Such a procedure 
is not so necessary when the image as later 
viewed will automatically reveal its own 
depth. Color film has less latitude than 
black and white film and the lighting prob- 
lem for accentuating depth in a flat picture 
taken in color is more difficult because of 
this low latitude. In general, Kodachrome 
must be exposed with relatively flat uncon- 
trasting light. If the illusion of depth suffers 
because of flat lighting in ordinary colored 
pictures, one might expect to find stereo- 
scopy even more beneficial to color film 
than to black and white. The illusion of 
depth whether secured by lighting as in a 
flat picture or by stereoscopic means, is 
naturally of artistic value and has in addi- 
tion instructional merit, since in a mechani- 
cal sense, it tells a storj- more accurate and 
complete in detail. 

The boundary of a stereoscopic image is 
controlled by the position of the boundaries 
of the left and right images and it may lie in 
a plane either nearer or farther than objects 
in the scene. Since the boundary is like a 
window through which the observer is 
viewing, it would be very unnatural for it 
to be beyond the scene. This is one of the 
reasons for the toe-in adjustment men- 
tioned above. The optical axes of the 
cameras should be adjusted to converge in 
front of the main objects in the scene. This 
will cause the framing window to appear to 
be interposed between the viewer and the 
scene, not beyond the scene. 

In order to avoid the necessity of con- 
tinually adjusting the amount of overlap 
when the pictures are being viewed, it is 


desirable to adjust the cameras so that 
their optical axes converge a constant angu- 
lar amount nearer than the principal object 
in the scene. This is accomplished by a fixed 
displacement of the pointer against which 
the scale is read. The magnitude of this 
displacement is not critical but it is best to 
keep it uniform for a given sequence. A 
satisfactory angular displacement may be 
around 5 degrees for the normal or one inch 
lenses. For greater or lesser focal length 
lenses, the angular displacement should be 
fractionated inversely as the focal length. 
Thus for two inch lenses the angle should 
be reduced by one-half, and for one-half 
inch lenses the angle should be doubled. 
Since manufacturing tolerance in the fram- 
ing member of projectors may apparently 
disturb the relations mentioned above, it is 
sometimes desirable to find the best angles 
by experiment. The simplest method of 
calibrating the scale for lenses of several 
focal lengths is to use but one angular scale, 
calibrated in feet, and to read the scale on a 
separate index or pointer for each of the 
lenses to be used. 

A few comments on motion picture 
photography in the operating room may be 
in order. The use of color film is to be 
recommended but lighting and exposure 
difficulties are greater than with black and 
white film. It is necessary to expose with 
light, the color temperature of which is 
suitable for the particular color film in use, 
as outdoor Kodachrome or Type a indoor 
Kodachrome. Since the indoor film is faster 
it is to be preferred over outdoor color film 
for nearly any work using artificial light. 
Indoor color film is color balanced for lamps 
operating at a color temperature of about 
3400 K. This is approximately the color 
temperature of photo-flood lights when 
operated at their rated voltage. The usual 
operating room lights burn at a cooler 
temperature and with Type a film will 
produce results with an excessively red 
color balance unless suitable filters are 
placed either in front of the camera lenses 
or over the lights. Whenever practical. 
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photo-flood lights should be employed. 
Type A Kodachrome film with no filters. 

The determination of exposure with 
Kodachrome is especially difficult in the 
operating room. The use of an ordinarj^ 
meter is not practical, since the wound is 
usually small, recessed, and darker than the 
surrounding drapes. To bring the meter 
close enough to measure only the light 
reflected from the wound would be to 
endanger the patient. Special meters are 
available which will rate the intensity of a 
small field at some distance. Possibly a 
more practical exposure adjustment can be 
obtained by calibration of numbers of 
photo-floods against distance to the wound 
at some specified line voltage. A handy disc 
type of exposure calculator can easily be 
made for quick computation. The optical 
range finder common in photographic 
circles is probably the best method of 
establishing the distance from the lights to 
the wound. For results of the highest 
reliability, it is usually necessary to meas- 
ure the line voltage suppljdng the photo- 
floods. Measurement should be made with 
the photo-floods turned on since as little as 
5 per cent variation in line voltage can 
produce a noticeable change in exposure 
and color balance. Once the exposure has 
been established onlj’- minor changes need 
be made to allow for light or dark tissues, 
shallow or deep cavities as experience 
dictates. R 2 photo-floods have a great 
advantage over ordinary photo-floods be- 
cause of sturdy glass construction, com- 
pactness and general serviceability. When 
photo-floods are used for long periods, 
allowance should be made for the slow 
decrease in effective light power caused bj'^ 
slight blackening of the inside of the glass. 
R 2 photo-floods may be as much as one 
lens stop weaker at the end of their rated 
life of six hours. 

It should be mentioned that the amount 
of depth appearing in a stereoscopic picture 
is a function not only of the camera inter- 
space, but of other parameters, such as the 
focal length of camera and projector lenses, 
the camera distance, projector distance. 


and viewing distance. In addition, psycho- 
logical considerations are of importance. 
On the other hand there is considerable 
tolerance in viewing, so that the depth can 
be accentuated or reduced and the picture 
will still look reasonably natural. Evidence 
of this is the fact that a flat picture maj’^ 
look natural although it has no degree of 
stereoscopic depth at all. In general with a 
fixed interspace the closer the cameras are 
to the object the more is the accentuation 
of depth, and the use of normal lenses for 
detailed closeups would be objectionable if 
carried to the extreme. But closeups are 
very satisfactorily obtained with telephoto 
lenses from more remote camera distances. 

EDITING OF STEREOSCOPIC MOTION 
PICTURE FILMS 

The editing of double s)'^stera stereo- 
scopic films presents special problems be- 
cause of the fact that the two films must be 
cut in exact synchronism to the nearest 
frame throughout the whole length of the 
production. Should either film become 
broken or damaged, or require splicing for 
any reason at any time, each film should be 
cut at exactlj’^ the same frame and the same 
splice made in each. 

The first step in editing new film is 
synchronization of the left and right 
footage without any particular regard to 
continuity. Since surgical footage usually is 
made in the correct time sequence, not 
much shifting of scenes will be necessary if 
the original reels are linked in correct 
chronological sequence. 

The next step is to view one of the films 
and to cue preliminary cutting by means of 
notches or perforations punched into the 
center or edge of the film. 

The two films are then set up on two 
rewind spindles and are drawn together to 
the cue marks, where the two are cut 
simultaneously and respliced as required. 
Constant check on S3mchronization is 
easily had bj' inspecting the start or end of 
individual scenes. 

Next, one film is again viewed and 
further cutting is cued, after which addi- 
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tional cutting is done on the two reels. The 
process is continued until the sequence 
and tempo are considered optimum and 
satisfactory. 

In order to make it easy to start the two 
films in step-in projecting it is convenient 
to attach white leaders at exactly the same 
frame at the beginning of each film. Also it 
is desirable to attach 8 or lo inches of black 
opaque leader between the white leaders 
and the live footage. 

TlTLliS 

Titles may be made in any conventional 
manner, with this exception: It is usually 
necessary to photograph titles with the 
same cameras and the same mounting jig 
that were used to photograph the balance 
of the footage. If this rule is not observed, 
alignment difficulty may be experienced 
when the titles appear on the screen. 

PKOJECllOX EQUIPMENT 

Since polarized light is at jjresent the 
most practical and satisfactory method of 
projection to large audiences, no other 
method will be discussed here. It is most 
desirable that high quality projection 
equipment be used. If large audiences arc 
to be accommodated, with the required 
large screen, powerful projection lamps 
should be available. Five hundred or 750 
watt projectors of high quality are avail- 
able on the market and should prove 
satisfactory. 

Suitable synchronizing means must be 
provided, so that the projectors run at 
exactly the same speed. Electrical means 
can be employed, but where a transverse 
high speed shaft is available on the projec- 
tors a simple mechanical connection is to be 
preferred. This should contain one or two 
universal joints to permit alignment of the 
images on the screen. If desired, a mounting 
base or a jig is not essential. 

Figure 3 shows a pair of Ampro modeal 
KD projectors with synchronizing shaft in 
position. The shaft is detachable by simply 
pulling it out and the projectors can be 


packed in their usual individual cases for 
carrying. 

Polarizing filters are attached over the 
lenses of the projectors. They may be 
attached rigidly and permanently or they 
may be mounted on a hinged member to 
permit them to be swung out of the way 
when nonstereoscopic film is being pro- 
jected. Probably the simplest mount for 
the polarizers consists of standard filter 
rings intended for use on camera lenses. 
When filters are mounted this way, how- 
ever, it is necessary that the orientation of 
the filter be carefulK' adjusted and main- 
tained, especially after focussing. 

The polarizing filters on the two projec- 
tors should be mounted with their axes 90 
degrees apart. In this country some workers 
in stereoscopy have mounted the right 
polarizer vertically and the left hori- 
zontally, but more recently a technic of 
upright V mounting has been favored. In 
any event, the orientation of the polarizers 
on the projectors must correspond to the 
orientation of the polarizers in the viewing 
devices to be distributed to the audience. 

The proper functioning of the polarizing 
method of viewing projected stereoscopic 
pictures depends upon the property of 
polarized fight which permits transmission 
through a polarizing screen when the 
orientation is favorable, but eliminates 
transmission when orientation is unfavor- 
able. If the beam from the left projector, 
which carries the film which should be 
visible to the left eye, passes through a 
polarizer 45 degrees to the left of vertical, 
the left eye of the viewer should be shielded 
by a polarizing screen oriented similarly, 
whereas the right eye of the viewer should 
be covered with a polarizing screen oriented 
45 degrees to the right of vertical. The 
polarizer covering the right eye will then 
obscure the picture projected b}^ the left 
projector. Meanwhile, the light beam from 
the right projector, which carries the 
picture intended for the right eye, should 
pass through a polarizing screen oriented 
45 degrees to the right of vertical. This 
picture will be visible to the right eye but 
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not to the left. Thus selective viewing of the teristics, aluminum has the additional 
respective pictures for the left and right advantage of being highly reflecting. The 
eyes is obtained. polarizing viewing technic reduces the light 



Fic. 3. Paired projectors with s\-nchronizing shaft in position. 


Choice of screen material is of impor- 
tance. Many substances when illuminated 
with polarized light will reflect ordinary 
light and a screen made of such material 
would interfere with the functioning of the 
polarized viewing devices, so that each ej'e 
would see both images. The most satisfac- 
tory screen at present is probably a metallic 
surface such as aluminum. Aluminum for 
motion picture screens may possess rather 
poor diffusion characteristics which lead to 
a serious darkening of the image for persons 
attempting to view the pictures off to one 
side. To minimize this difficulty, the sur- 
face on which the aluminum is spraj'ed 
should not be too even, nor should the 
aluminum powder be too fine. In addition 
to the satisfactory polarized light charac- 


to, perhaps, one-quarter of its normal value 
and the high reflectivity of the aluminum 
partially compensates for the loss. 

PROJECTION* 

Except for the use of the special equip- 
ment discussed above, the projection of 
stereoscopic motion pictures is essentially 
the same as the projection of ordinary 
motion pictures. Large audiences can be 
accommodated and the equipment is port- 
able and easy to set up. Polarized viewing 
spectacles must be used by every member 
of the audience. These must all have the 
same orientation, which must correspond 
to the orientation of the polarizing screens 
on the projectors. 
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Viewing from too far to one side will 
cause distortion in the stereoscopic image, 
just as in a flat picture. In placing the 
audience some consideration should be 
given to the diffusing capability of the 
screen material so that those off-center will 
not receive too dull an image. 

It is well known that the perspective of a 
flat picture varies with the viewing dis- 
tance. More striking is the variation in 
stereoscopic depth with viewing distance. 
The depth is least for persons near the 
screen, and ma}’ increase to tremendous 
proportions for those who may be twice or 
three times the projector distance. Al- 
though there is considerable tolerance in 
viewing, it is desirable to avoid placing 
anyone too close to the screen or too far 
away. 

The images of the two projectors should 
be aligned as soon as they appear on the 
screen. Alignment can best be adjusted by 
viewing the screen without the aid of 
spectacles, when both images will be visible 
to each eye of the operator. The vertical 
alignment must be adjusted with great 
care, inasmuch as the eyes are most sensi- 
tive to error in the vertical angle; if the 
height of the two images should not be 
identical, suitable adjustment should be 
made to avoid eye strain. The lateral align- 
ment or overlap is not so critical, because 
the human eye has more lateral tolerance 
than vertical. The projection masks should 
be adjusted so that they are of equal height 
on the screen. These masks will not ordi- 
narily correspond laterally because of the 
toe-in of the cameras previously discussed. 

When white leader is attached corre- 
spondingly to the left and right films as 
recommended above, synchronization at 
the time of threading is easily obtained by 
placing the splice at the end of the leader at 


the same position in the film gate of each 
projector. Synchronization will then be 
perfect for the duration of the footage 
projected, provided editing has been care- 
fully carried out. 

CON’CLUSIOX 

Stereoscopic motion pictures afford the 
natural method of viewing operative proce- 
dures, in other words, the visual effect 
obtained is e.xactly that of a two-eyed 
person watching the actual operation. As 
stereoscopic vision is natural for every indi- 
vidual with two good eyes, the advantages 
of stereoscopic motion pictures are obvious, 
particularly when immediate comparison 
is made with the customary flat or two- 
dimensional pictures. There is considerably 
less obstruction to vision by interposed 
hands and instruments, as the stereoscopic 
vision permits one to look around, so to 
speak, the intervening objects. Operations 
performed in deep body cavities are kept 
entirely in the field of \-ision with good 
focus, although care must be taken by the 
photographs not to e.xaggerate the depth. 
The greater detail and clearer vision of this 
method are useful in illustrating all opera- 
tive technics even in flat surgical fields 
where the three dimensional effect is not so 
important, e.g., in neck dissection and 
thyroidectomy. It is our belief that stereo- 
scopic motion pictures represent a distinct 
advance in the method of teaching opera- 
tive technic. Examples of operations suit- 
able for demonstration by this principle arc 
the following: abdominoperineal rectal 
resection, partial and total gastrectomy, 
hysterectomy, right hemicolectomy, radi- 
cal groin dissection, radical mastectomy, 
esophagectomy, pneumectomy, brain and 
intra-oral operations. 


€1^ 



NEUROGENIC VESICAL DYSFUNCTION DUE TO SPINA 
BIFIDA AND MYELODYSPLASIA 

TREATMENT BY TRANSURETHRAL RESECTION OF THE VESICAL NECK 


Gershom J. Thompson, m.d. aj 
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ROCHESTER, 

T he association of congenital abnor- 
malities of the lumbosacral portion 
of the spinal column and sacral por- 
tion of the spinal cord with neurogenic 
vesical dysfunction has been known for 
many years and many investigators have 
contributed to our knowledge of this sub- 
ject. Prominent among these are Virchow, 
who in 18-5 was the first to employ the 
term spina bifida occulta, and Fuchs, who 
in 1909, in reporting a series of twenty-four 
cases of enuresis, was the first to em- 
ploy the term myelodysplasia. Von Reck- 
linghausen, in 1886, however, was the first 
to publish a really comprehensive discus- 
sion of this subject and Brickner, in 1918, 
the first to publish a large series of such 
cases. Subsequently others, particularly 
Chute, in 1921, Helmholz, in 1926, Camp- 
bell, in 1929, Mertz and Smith, in 1930, 
and Smith and Engel, in 1932, have pub- 
lished excellent articles on this subject as 
well as provided detailed reports of their 
respective series of cases. 

That spina bifida occulta may be present 
without causing symptoms is well known. 
In fact, it is so common and so infrequently 
associated with symptoms that the sugges- 
tion has been made that it might be but a 
variation of the normal and not an anom- 
aly. According to Woltman, “Roentgen- 
ologists believe that spina bifida occulta 
is so common that it may be considered a 
normal variation which has little or no 
bearing on the cause for which the patient 
is referred for examination.” Mertz, among 
others, while of the opinion that spina 
bifida occulta seldom causes vesical dj's- 
function, nevertheless expressed the belief 
that such a lesion can, and occasionallv 
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docs, aficct the nerve supply of the bladder 
in such a manner as to interfere with its 
normal function. \N'c are in accord with 
this point of view, granting that most cases 
of spina bifida occulta arc without symp- 
toms while acknowledging that in a small 
proportion of cases spina bifida occulta is 
probably the cause of the neurogenic 
vesical dysfunction. In our e.xperience 
neurogenic vesical dysfunction is most 
likely to occur in those cases in which 
there is the most marked defect or greatest 
degree of deformity of the lumbosacral 
portion of the spinal column, and least 
iikcK' to occur in those cases in which there 
are minimal defects. Exceptions to this 
rule, however, arc fairly common. Occa- 
sionally, myelodysplasia of the cord may 
exist in the absence of any evidence of 
anomaly or deformity of the lumbosacral 
portion of the spinal column, but these 
cases are \ery uncommon. Woltman, m 
1921, in his study of spina bifida, men- 
tioned that it occurred only three times in 
his series of 187 cases. 

CAUSATIO.V 

The manner of formation of spina bifida 
and other allied congenital anomalies of 
the lumbosacral portion of the spinal 
column is most interesting. According to 
Chute, “The bonj^ defect of spina bifida is 
due to failure of the tissues of the meso- 
blast which forms the bony and muscular 
coverings of the cord to push in between 
the epiblastic tissues that form the spinal 
cord itself, and that part of the epiblast 
that forms the skin.” The anomalous de- 
fect, once produced, results in the forma- 
tion of abnormal spatial relationships 
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between the sacral portion of the cord and 
its nerves and the adjacent bony struc- 
tures, and trauma to the cord and cauda 
equina may occur from undue traction or 
pressure on the structures of the cord. Fre- 
quenth', in addition to the fusion defect 
of the osseous spinal column, there is a 
co-existing congenital or developmental 
defect of the sacral portion of the cord 
itself (myelodysplasia). Whatever be the 
lesion, however, whether a primary mal- 
development of the cord or secondary 
changes due to pressure or traction on the 
sacral nerve roots, the important conse- 
quence of the anomaly is a defective 
(“parasympathetic”) innervation of the 
bladder. 

There are many explanations offered of 
the disordered innervation of the bladder 
in these cases of congenital malformation 
of the lumbosacral portion of the spinal 
column. Elsberg, for instance, endeavored 
to explain the damage to the sacral nerve 
roots in cases of spina bifida occulta and 
spinal bifida cystica in somewhat the 
following manner: Ordinarily at the end 
of the third fetal month the cord extends 
down to the lower end of the spinal canal 
and as the individual grows the cord 
recedes until its lower end is about at the 
level of the first and second lumbar arch. 
If, therefore, the nerve roots are bound 
down to the lower end of the spinal column, 
as may occur should they be herniated 
through a dehiscence of the spinal column, 
they will undergo stretching as the dispro- 
portion of length between the bony and 
medullary columns develops with the 
growth of the individual. Penfield and 
Cone, in 1932, had somewhat the same idea 
in mind when they stated that the presence 
of a developmental spinal defect may pre- 
vent the normal progressive upward migra- 
tion of the cord by incorporating the sacral 
nerve roots in a meningeal sac or by bind- 
ing them down by abnormal fibrous bands. 

Brickiier, in 1918, called attention to 
the fact that it is not aways the defect 
per se that is responsible for the symptoms, 
but rather an associated set of conditions. 


He enumerated such a series of conditions 
which in his experience have accompanied 
spina bifida occulta and which have been 
responsible for the remote neuromuscular 
symptoms. The^^ are as follows: (i) a dis- 
tinct meningocele protruding through the 
bony cleft; (2) a closure of the cleft by a 
tough membrane adherent to the skin; 
(3) perforation of the membrane by a 
dense band attached to the subcutaneous 
tissues externally and compressing the cord 
structures internally; (4) fatty tissues hfing 
within the canal concealed by this mem- 
brane; (5) a bulging of the dura mater; 
(6) an exostosis within the canal compress- 
ing the cord structures; (7) a myofibro- 
lipoma extending through the cleft into 
the bony canal, compressing the cord and 
its roots; and (8) a degeneration of the cord 
tracts themselves. According to Findlay, 
writing in 1931, the fibrous tissue, which 
is occasionally responsible for pressure on 
the sacral roots, forms in an attempt to 
close the space between the gaping laminae 
to aftbrd protection to the terminal portion 
of the cord. A superficial pad of fat resem- 
bling a lipoma often develops over the 
spinal defect as an added protection. 

In addition to spina bifida. Burns and 
Helwig, in 1931, listed several other con- 
genital abnormalities of the lumbosacral 
portion of the spinal column which may be 
associated with vesical dysfunction and 
relief from which may be obtained by 
appropriate treatment. Among these they 
included the following: (i) instability at 
the lumbosacral junction with dislocation 
or subluxation of the fifth lumbar vertebra, 
(2) increased lumbosacral angle or pre- 
spondylolisthesis and (3) spondylolisthesis. 
All three conditions may occasionally 
result in undue pressure on the cauda 
equina. To the foregoing list of deformi- 
ties of the sacrum, Campbell added j^et 
another, that of lateral displacement and 
angulation of the sacrum. In his experience 
it was the most commonly found anomaly 
other than spina bifida. Mertz and Smith, 
in 1930, summarized the influence of the 
structural defect on the vescial dysfunction 
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as follows; “The defect contributes to 
abnormal anatomical relations of the spinal 
cord and its membranes and may by ad- 
hesion or traction, by pressure due to a 
co-existing fibrous band, fatty tumor, a 
fibro-cartilaginous grou-th, or osteoma so 
disturb the physiological function of the 
subjacent nerves as to produce neurogenic 
vesical dysfunction.” 

NEUROPHYSIOLOGY 

Though little question exists today that 
spina bifida and other abnormalities of the 
lumbosacral portion of the spinal column 
may interfere in some manner or another 
with the normal parasympathetic innerva- 
tion of the bladder, there is, nevertheless, 
some difference of opinion as to the patho- 
genesis and character of the resulting 
neurogenic vesical dysfunction. According 
to Mertz, the mechanism of the vesical 
dysfunction is probably primarily purely 
irritative, the constant irritation affecting 
the vesical center of the cord and so alter- 
ing its action that during sleep, when there 
is no psychic control, the bladder automat- 
ically empties itself. As the irritation con- 
tinues or becomes more marked, there 
gradually develops a paralytic stage result- 
ing in either retention or incontinence 
depending on the muscles affected. 

Smith and Engel stated their impression 
that the disturbed parasjTOpathetic in- 
nervation permits the influence of the 
sympathetic innervation to predominate, 
as a consequence of which partial or com- 
plete retention may occur. The presence of 
obstruction at the vesical neck, or absence 
of relaxation at this point, serves to 
stimulate the detrusor to compensatory 
hypertrophy and trabeculatlons develop. 
Complete retention, however, may even- 
tually ensue, and later, as the degeneration 
of nerves progresses, the tone of the ex- 
ternal sphincter is lost and active incon- 
tinence develops. Smith and Engel have 
pointed out that this last state of affairs 
is usually found associated with the most 
extensive types of defects in the lumbo- 
sacral portion of the cord. Burns and 


Helwig in discussing their cases emphasized 
the role of pressure or of injury to the 
cauda equina and entirelj’^ omitted mention 
of the possibility of a co-existing primary 
congenital deficienc}'' of ner\’-e tissue, or 
myelodysplasia. They differed, however, 
with Smith and Engel in contending that 
the sympathetic S3'stem plan's little or no 
role in the pathogenesis of the vesical 
d^’sfunction and based their conclusions 
on the fact that their cases exhibited a 
relaxed vesical neck both c^^stoscopically 
and cj'StographicalljL 

Recently, a new conception of the 
cause of the vesical dj'sfunction has 
arisen. Denn3’'-Brown and Robertson,"’® 
and Munro, as a result of their clinical 
studies on patients suffering from complete 
destruction of either the sacral spinal 
segments or the cauda equina, described a 
t3’pe of d3'sfunction which the3’ referred 
to as the autonomous type of neurogenic 
vesical d3’sfunction or the so-called auton- 
omous cord bladder. In this particular t3'pe 
of vesical d3'sfunction the all-important 
paras3'mpathetic innervation of the blad- 
der has been partiall3’' or completel3'’ de- 
stro3’ed and whatever activit3' does occur 
in the detrusor muscle and internal sphinc- 
ter must apparentl3’’ occur as a result of 
impulses transmitted through “a reflex 
arc whose afferent and efferent arms are 
both parts of a neural plexus that lies 
wholl3' within the vesical wall.” Apparently 
this intramural mechanism exercises some 
control over the vesical contractions de- 
spite the fact that the bladder is, except 
for its S3TOpathetic innervation, com- 
pletel3' divorced from the central nervous 
S3'stem. This t3’pe of bladder, because of 
its self-governing or autonomous character, 
is spoken of as the autonomous or the 
autonomic stage of the “cord bladder.’ 

According to Munro, however, the 
autonomous bladder is a ver3" inefficient 
bladder whose detrusor contractions ma3' 
be onl\- sufficient to cause reciprocal relaxa- 
tion of the internal sphincter and ma3' not 
reach a size sufficient to produce empt3'ing 
other than b3" leakage. Residual urine is 
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usually present. As an end result these 
bladders are described as being hyper- 
trophied and incapable of storing any 
significant amount of urine. These patients 
have a practically constant urinary dribble. 
Inhibitory impulses do hot reach these 
bladders from the higher centers and both 
the voluntary and the reflex activity of 
the external sphincter are absent. 

Whereas Denny-Brown and Robertson,-"’-® 
in 1933, and Munro, in 1936, approached 
this problem from its clinical aspect, Lang- 
worthy and his co-workers, in 1936, ap- 
proached it from its experimental aspect. 
They produced autonomous cord bladders 
in the cat by sectioning the sacral roots 
and noted, after the period of shock had 
passed off, that rhythmic contraction 
waves which did not show any tendency 
toward summation developed in the blad- 
der. Possibly as a consequence of their more 
or less constant autonomous activity and 
heightened tone, the bladders of these 
animals underwent marked hypertrophy. 
Owing to the feeble and unsustained na- 
ture of the vesical contractions residual 
urine was usually present and the peri- 
neums of these animals were always more 
or less wet and edematous. One of us 
(C. E. J.), working with the dog, recently 
has confirmed Langworthy’s findings. 

It is apparent from this discussion that 
the autonomous bladder is a relatively 
inefficient organ, the expulsive mechanism 
has been seriously impaired and forceful 
sustained contractions of the detrusor are 
no longer possible. Furthermore, a factor 
of altered resistance at the vesical neck 
is present. Two explanations are currently 
being offered to account for this latter 
condition. The first is that in the bladder 
of the normal animal, as a consequence of 
contraction of the detrusor, a reciprocal 
relaxation of the vesical neck occurs. In 
the autonomous bladder, since a sustained 
contraction of the detrusor is no longer 
possible, reciprocal relaxation of the in- 
ternal sphincter cannot occur (achalasia). 
The second explanation is that a mechani- 
cal obstruction actually develops at the 


vesical neck as a consequence of the hyper- 
troph}' or of the hypertonicity of the 
detrusor muscle fibers at this point. There 
is much clinical evidence to support this 
point of view as many cases exhibit cellules 
and diverticula which would not ordinarily 
be expected to result from mere work 
hypertrophy (autonomous contractions) in 
the absence of obstruction of the vesical 
neck. Experimentally, the hypertrophy 
resulting from section of the sacral nerves is 
found to involve the entire bladder includ- 
ing the region of the internal sphincter. 

While the defect in the innervation of 
the bladder in cases of anomalous defects 
of the lumbosacral portion of the spinal 
column usually involves both the motor 
and sensory divisions of the pelvic nerves 
and results in the autonomous type of 
neurogenic vesical dysfunction, it is possi- 
ble for either division alone to be prin- 
cipally or exclusively involved, depending 
on the extent and nature of the spinal 
defect. If the posterior roots or sensory 
division is primarily involved an atonic 
type of neurogenic vesical dysfunction 
developes which resembles that seen in 
the tabetic bladder in which, as a result 
of impairment of vesical sensation, a 
gradual overdistention of the vesical mus- 
culature and gradual diminution or loss 
of explusive power occur. Involvement of 
the anterior roots of the sacral ner^’es, at 
least in the experimental animal, results 
in the autonomous form of neurogenic 
vesical dysfunction. Regardless, however, 
of the nature of the vesical dysfunction 
which ensues, the normal relation between 
the expulsive mechanism of the bladder 
and the so-called urethral resistance is 
altered and the function of the bladder is 
impaired. 

SIGNS AND SYMPTOMS 

The presence of a tumor at the lower 
end of the vertebral column may suggest 
the cause of the vesical dysfunction but 
more often than not, no such telltale sign 
is present. Often there is no external evi- 
dence whatsoever of a congenital defect in 
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the lumbosacral portion of the spinal 
column and one must rely entirely on the 
roentgenologic findings to reveal the pres- 
ence of the defect. Occasionally, however, 
one or more of the following signs may be 
present and may provide a lead to the 
proper diagnosis: (i) a palpable defect in 
the lumbosacral portion of the spinal 
column, a depression in the sacrum, or 
merely a deep coccygeal fossa, (2) a fine 
white scar or a dimpling of the skin over 
the site of the defect, (3) a small tumor or a 
diffuse lipoma over the sacrum, (4) a 
pigmented area, nevus or area of telan- 
giectasis over the lumbosacral portion of 
the spinal column, (5) hypertrichosis or a 
tuft of hair over the lower end of the verte- 
bral column, (6) neurologic changes in the 
perineum and lower extremities, (7) de- 
formities of the feet and lower extremities, 
as clawfoot, and finally, if graphic evidence 
is deemed essential, (8) compression of the 
dural cul-de-sac as shown by the roent- 
genogram following subdural injection of 
radiopaque oil. 

The symptoms of neurogenic vesical 
dysfunction arising from congenital defects 
of the lumbosacral portion of the spinal 
column are those of enuresis, incontinence, 
either of the intermittent or of the constant 
variety, and retention of urine, either 
partial or complete. Though the symptoms 
may vary somewhat from case to case, 
incontinence in some form or another is 
usually present. Eleven of Mertz and 
Smith’s thirteen cases presented incon- 
tinence of urine as their most outstanding 
symptoms, and nine of these cases pre- 
sented some evidence of retention of urine 
as well. Nine of Smith and Engel’s thirteen 
cases manifested frank incontinence un- 
associated with retention of urine. In their 
remaining four cases the patients were 
able to void small amounts of urine with 
great difficulty. Chute expressed the opin- 
ion that though the symptoms presented 
by ordinary cases of spina bifida might 
vary considerably they were usuallj^ asso- 
ciated with marked sensory and motor 
disturbances of the lower extremity, as 


clubfoot, ulcers of the foot and similar 
trophic disturbances, Campbell e.xpressed 
more or less the same opinion, stating 
that the nerve lesion associated with spina 
bifida was often manifested by loss of con- 
trol not only of the vesical and rectal 
sphincters but also of the muscles of the 
legs. It was also his impression that in a 
number of cases of co-e.xisting spina bifida 
and vesical dysfunction without cutaneous 
sensory changes, the etiologic relationship 
might be exceedingly difficult to establish. 

It should be emphasized that the onset 
of symptoms, particularly among older 
children and young adults, may be in- 
sidious. In some cases neither the patient 
himself nor the parents are aware of the 
development of urinary difficulty and it is 
onh' when recurring or resistant infection 
develops that further investigation reveals 
the presence of residual urine. At that time 
even casual inquiry will bring out the fact 
that the patient has been straining con- 
siderably to void and that urination is 
accomplished only in an intermittent fash- 
ion. However, in some cases the patient 
has been unaware that his stream was 
abnormally small and he is loath to believe 
that residual urine is present. Among 
infants the vesical dysfunction is evident 
b\' suprapubic pain and rigidity at the 
time of urination. In one of our cases the 
pain was severe enough to demand cathe- 
terization several times each night. Only 
in this manner could the child be relieved. 
Recurring chills and fever may be the 
cardinal signs and only when the persistent 
P5'uria is investigated is the entity being 
discussed discovered. 

We wish to stress the fact that symptoms 
in many instances are not present at birth 
but develop much later, occasionally as 
late as the second or third decade of life. 
Some of our patients had been accused 
of a neurosis or of hysteria as the basis of 
urinary retention. Pains in the suprapubic 
region, apparently due to vesical spasm 
associated with the d3'sfunction, are com- 
monlj'- noted, especiallj' after infection has 
supervened. 
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TREATMENT 

It is apparent from this discussion that 
several approaches to the problem of treat- 
ment are possible. Chute, in 1921, stated 
the problem as follows: “As the cause of 
the situation in these cases is probably due 
to a mechanical interference with the fibers, 
of the cauda equina, it is useless to look for 
permanent relief by any means other than 
attacking the problem mechanically at the 
point where the interference has taken 
place.” Brickner, at an earlier date had 
performed an exploratory operation in 
many of his cases, but finally reached the 
conclusion that “taken all together, the 
results of operation for spina bifida are not 
brilliant, and probably for the reason that 
the degenerative and neoplastic processes 
are scarcely remediable.” 

Campbell, in 1929, stated his impression 
that “treatment in these cases is most 
unsatisfactory and the attainment of a 
cure unlikely. In the majority of advanced 
cases the most one can do is to recognize 
the nature of the lesion, inform the patients 
of the true situation, and offer as much 
comfort as possible to the patient, bearing 
in mind that even in the presence of ex- 
treme renal destruction he may live for 
some years if an acute infection does not 
supervene.” Campbell suggested that in 
the less severe cases, those manifested 
clinically by marked enuresis or partial 
incontinence, atropine may possibly be of 
benefit. More recently he has resected the 
vesical neck with a view toward eliminating 
the residual urine. Mertz and Smith, in 
1930, mentioned several cases in which a 
successful result was obtained by release 
of traction or pressure on the structures of 
the cord. Aside from surgical exploration 
of the defect of spinal fusion, they added 
that the only other types of treatment 
available were those intended to overcome 
the existing infection such as “urinary 
antiseptics, the indwelling urethral cathe- 
ter, pelvic lavage, permanent suprapubic 
cystostomy, plastic operations upon the 
ureter and pelvis, and ureteral transplanta- 


tion.” In the last type of treatment men- 
tioned a competent anal sphincter must 
first be established before the operation 
is undertaken. 

Burns and Helwig, in 1931, expressed the 
opinion that both orthopedic and urologic 
measures need to be instituted. Among 
the former they included the use of braces, 
stabilization of the lumbosacral portion 
of the spinal column with spinal fusion, and 
laminectom}' with the relief of pressure 
on the cord. Among the latter they men- 
tioned the use of urinary antiseptics and 
urethral dilatation. Smith and Engel, in 
1932, suggested that patients suffering 
from incontinence be first given the benefit 
of an attempt at correction of the neuro- 
logic defect, after which correction of the 
relaxed sphincter by plastic means may 
be tried. This may be accomplished by 
means of Young’s intravesical operation 
on the vesical neck or by transplanting 
the gracilis muscle. For those cases in 
which there is retention they have ad- 
vocated the use of dilatation of the vesical 
neck, to be followed, if necessary, by 
exploratory laminectomy or presacral neu- 
rectomy or both. 

McCarroll, in 1937, expressed the opin- 
ion that most cases of incontinence due 
to spina bifida fall into types in which 
“marked improvement and often perfect 
control can be expected from simple con- 
servative measures alone,” and that surgi- 
cal intervention is not indicated in the 
majority of instances. By initiating a 
program of having his patients abstain 
from fluids after five in the afternoon and 
voluntarily void by straining every one 
to four hours during the day and as often 
as necessary during the night, he was able 
to eliminate their diurnal and nocturnal 
incontinence. If the patient’s vesical capac- 
ity was unusually small it could often be 
increased by periodic vesical dilatations. 

Recently, IS^esbit and Gordon reported 
the successful use of transurethral resection 
of the vesical neck in two cases of autono- 
mous vesical dysfunction. Both of their 
patients were men, aged eighteen and 
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thirty-fn'c years, respectively. Examina- 
tion had revealed a congenital defect of 
the lumbosacral portion of the spinal 
column and the symptoms of urinary 
dilTiculty had been present since birth. 

One of us (G. J. T.) has had occasion to 
see a fairly large number of patients suffer- 
ing from neurogenic vesical dysfunction 
arising as a result of myelodysplasia and 
spina bifida. Many of these patients were 
children who had been brought to the 
Mayo Clinic because of a chronic infection 
of the urinary tract, and who complained 
only of chills, fever and cloudy urine. 
Others had been brought because of poor 
control of the bladder and complained of 
enuresis, incontinence or retention. In 
many of these cases at the time of examina- 
tion at the clinic dilatation of the upper 
part of the urinary tract had already 
developed. Formerly some of these patients 
underwent surgical exploration of their 
lumbosacral defect and an attempt usually 
was made at correcting the anomaly. Un- 
fortunately, the majority of these patients 
had irremediable lesions and little was 
accomplished by the operation. Occasion- 
ally, to be sure, a very satisfactory result 
would ensue, but this was the exception 
rather than the rule. 

Cystoscopic examination of the bladders 
of these patients, most of whom were 
children, usually revealed definite trabecu- 
lation of the detrusor and raised the ques- 
tion of the possible presence of a co-existing 
obstruction of the vesical neck. Frequently, 
and particularly when the bladder was 
distended, a rim of muscular tissue could 
be found extending around the circum- 
ference of the internal vesical orifice. 
When the bladder is distended, this tissue 
becomes quite spastic, contracting down 
to a small fraction of its former diameter 
in true iris diaphragm style. (We think 
that it is this entity which has for years 
been mistakenly called a type 3 congenital 
valve.) Trabeculations appear on the dis- 
tended wall of the bladder at this stage 
of the examination and the urethra distal 
to the spastic portion of muscle surround- 


ing the vesical neck also becomes distended, 
forming an asymmetric hourglass. The 
e.xamination should be made with a pan- 
endoscope because the beak of instruments 
of other types will interfere with the con- 
traction of the musculature of the vesical 
neck. On occasions the spastic tissue will 
be confined to one lip of the orifice. 

In rare instances patients suffering from 
this disease are benefited by dilatation 
alone. Such patients are no doubt seen very 
early in the course of the development of 
vesical dysfunction and we believe that 
after a period of years mechanical obstruc- 
tion requiring operation will develop. 

Early in our experience in transurethral 
surgery it seemed logical that excision of 
tissue from the vesical neck in cases of 
vesical dysfunction due to spina bifida 
might be beneficial. It was conceivable that 
abnormal tissue in this location would 
cause obstruction to the egress of urine no 
matter what the etiologic factor; therefore, 
tissue was resected in the early cases we 
encountered, using a punch designed for 
the treatment of infants. Microscopic 
examination of the tissue removed in this 
manner revealed it to be hypertrophied 
smooth muscle. As a result of the removal 
of only a few pieces of tissue, the ability 
to void was considerably improved, the 
residual urine was lessened or entirely 
abolished, and the infection could be more 
easily controlled. As a consequence of this 
early and favorable experience with this 
method, it has been used more and more 
extensively, in fact, almost to the exclusion 
of any other method of treatment. Chemo- 
therapy is employed in these cases before 
and after operation in an effort to control 
or eradicate the invariably present infec- 
tion of the urinary tract. 

As may be expected, the best results 
were obtained in the cases in which the 
symptoms were of comparatively recent 
onset, or those in which there was minimal 
damage to the urinary tract, and the 
poorest results were obtained in those cases 
in which there were prolonged sjTnptoms 
and extensive damage to the upper part of 
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the urinan* tract. In a few instances, how- 
ever, an excellent result has occurred in 
advanced cases, possibly mainly as a result 
of lessening back pressure in the kidneys, 
thus permitting eradication of infection. 
As may also be expected from an under- 
standing of the nature and pathogenesis of 
the dj^sfunction, permanent relief may not 
always be obtained and re-resection may 
occasionally be required. It is important, 
in our opinion, to resect tissue from the 
entire circumference of the vesical neck, 
making an effort to remove all muscular 
tissue which projects in an}- wa}- into the 
lumen. Temporary relief was obtained in 
some of our early cases by fulguration and 
incision. These patients subsequently re- 
turned for further operation. 

An inlying catheter should, of course, 
be used postoperatively to control bleeding 
and put the bladder at rest. The immediate 
result of operation is usually excellent and 
the patient is delighted with his ability to 
void. Control at this time is usually better 
than it may be subsequently. 

Education of the patient in how and 
when to void is extremely important. He 
will be able to empty his bladder without 
much effort as a rule but if he does not 
follow a schedule, retention may develop 
again. A regimen somewhat like that which 
McCarroll has advocated is very desirable 
postoperatively. 

CASE REPORTS 

Case i. The patient, a boy, aged two and 
a half years, was referred to the clinic for treat- 
ment of a clironic infection of the urinary tract 
characterized bj* urinary frequency, enuresis, 
chronic pyuria and recurring attacks of chills 
and fever. Examination elsewhere had revealed 
a postanal dimple and roentgenologic exami- 
nation had revealed an underlying spina bifida. 
Residual urine had varied from 500 to 700 cc. 
An excretory urogram had revealed expensive 
dilatation of the ureters and kidneys, graded 
3 to 4 (on the basis of i to 4, in wliich i desig- 
nates the least and 4 the greatest dilatation). 
At the time of admission the patient had had 
an indwelling catheter in for three weeks. 


General examination showed a fairlj'’ well 
developed male child. Urinalysis revealed 
moderate pyuria with Gram-negative bacilli. 
The concentration of urea in the blood was 
52 mg. per 100 cc. An excretory urogram 
revealed marked dilatation of the upper part 
of the urinary tract while a retrograde cysto- 
gram revealed an irregular vesical outline 
partlallj' obscured by hugelj' dilated ureters. 

At cystoscopic examination an atonic blad- 
der with numerous cellules was found. Both 
ureteral orifices were markedly dilated. Though 
there was not much obstructing tissue seen, a 
ridge-like protrusion of tissue was found on the 
right side of the internal sphincter and this 
was thought to be a factor in preventing 
relaxation of the sphincter. Valves were not 
present. 

Transurethral partial sphincterectomj' with 
the removal of several pieces of tissue was 
performed. The pathologist reported inflamma- 
tory tissue. Residual urine at dismissal was 
20 to 30 cc. 

Tlus child had been quite well at the time 
of writing for seven years with no further 
recurrence of liis former urinary symptoms. 
His development, as reported by his local 
physician, had been normal. No further word 
had been received regarding the state of the 
upper part of liis urinary tract. 

Case ii. The patient was a boy, aged ten 
years, whose past history had been uneventful. 
Pain in the back had developed one month 
prior to admission. A local physician had found 
pyuria. An excretory urogram at home sug- 
gested “polycystic kidneys.” 

General examination revealed an alert, active 
boy. The blood pressure was 142 mm. of 
mercury systolic and 104 diastolic. The bladder 
was palpable above the sj'mphj-sis. Pyuria was 
graded 2 to 3. Micrococcus was present in the 
urine. The concentration of urea in the blood 
was 28 mg. per 100 cc. An intravenous urogram 
showed a functionless right kidne}' with no 
evidence of dye in the sixty-minute film. The 
left kidney presented pj'electasis and caliectasls 
graded 4 with fair function. The urogram 
suggested that very little cortical tissue re- 
mained. A diagnosis of spina bifida occulta 
of the fifth lumbar and first sacral vertebra 
was made. 

Suprapubic cystostomy was performed, fol- 
lowed in one week by sphincterectomy. There 
was no evidence of congenital valve formation. 
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The vesical neck seemed to be slightly smaller 
than normal with several tags of granulation 
tissue projecting particular!}'- from the anterior 
half. Several pieces of tissue were excised from 
the posterior vesical lip and the tags of granu- 
lation tissue were coagulated. 

There was 1 5 cc, of residual urine at the time 
of dismissal. An excretory urogram one week 
after operation revealed some evidence of 
function on the right in the twenty and forty- 
five minute films, with pyelectasis and caliecta- 
sis graded 4. 

When the patient returned three months 
later for recheck of the vesical neck it appeared 
normal. There was no tissue that could be 
removed or fulgurated. An intravenous uro- 
gram revealed bilateral hydronephrosis graded 
4 as formerly. 

Six years later the patient’s mother reported 
that the patient had not had any further 
urinary trouble and recently had been chosen 
a member of the all conference high school 
football team. 

Case in. The patient was a man, aged 
tAventy-seven years. His past history was 
unremarkable. He had been well until four 
months before coming to the clinic when pain 
developed in the bladder, aggravated by urina- 
tion. Gradually, difficulty developed in start- 
ing the stream with A'ariable frequency (four 
to fifteen times) and nocturia (two to five 
times). There was occasional nocturnal incon- 
tinence. Urinalysis revealed pyuria and hema- 
turia. The condition had been treated with 
sulfathiazole with no improvement. Cystoscopy 
had revealed a normal upper part of the urinary 
tract and “an anomalous condition of the 
posterior urethra.” Though the patient had 
not had any chills, a low grade fever was 
present most of the time. 

General examination showed a well devel- 
oped man with “short disproportionate feet.” 
Neurologic e.vamination revealed saddle anes- 
thesia of the perineum and relaxation of the 
rectal sphincter, graded 3. The blood pressure 
was 120 mm. of mercury systolic and 78 dias- 
tolic. The prostate was soft and enlarged, 
grade 1. The urine revealed only an occasional 
pus cell. The concentration of urea in the blood 
was 24 mg. per 100 cc. A roentgenogram of the 
lumbosacral portion of the spinal column 
revealed a congenital anomalj- of the sacrum 
with bifurcation and sacralization of the last 
lumbar transr'erse process. 


Cystoscopic e.xamination showed 520 cc, of 
residual urine and acute cystitis with many 
points of hemorrhage. The expulsive force 
appeared normal. There was some question- 
able decrease of sensation. Moderate trabecula- 
tion and cellule formation were present. The 
internal vesical sphincter appeared to be 
dilated grade 2 and the verumontanum ^vas 
hypertrophied. 

Transurethral partial sphincterectomy was 
performed with the removal of 4 Gm. of tissue 
from the entire circumference. The pathologist 
reported adenomatous hyperplasia of the 
prostate. Sulfathiazole rvas administered. The 
residual urine was 90 cc. at the time of dismissal. 

Since the operation the patient has had much 
less difficulty in voiding and has “better 
control.” 

Case iv. The patient, a man aged thirty- 
two years, was born rvith an “open sore 
overlying the base of the spinal column which 
took many months to heal. Walking had 
always been complicated by the presence of 
bilateral pes cavus. Occasional rectal incon- 
tinence had been present, especially when his 
stools were loose. A local physician found 
“cyst of spine” and noted sensory and trophic 
changes in the lower e.xtremities. 

The patient came to the clinic because of 
increasing difficulty during the previous four 
years in r'oiding satisfactorily and because of 
several attacks of acute retention requiring 
catheterization. General examination showed 
a well developed and well nourished man who 
had bilateral pes cavus or callositas. An old 
scar was present over the lumbosacral portion 
of the spinal column. The blood pressure was 
126 mm. of mercury systolic and 70 diastolic. 
Urinalysis revealed moderate pyuria. The con- 
centration of urea in the blood was 20 mg. per 
100 cc. Neurologic e.vamination revealed a 
weakness of both legs with diminished sensa- 
tion ot'er both feet. The left patellar reflex 
was decreased. A roentgenogram (Fig. i) of the 
lumbosacral portion of the spinal column 
revealed spina bifida of the fifth lumbar 
vertebra and entire sacrum with considerable 
deformity of the body of the fifth lumbar 
vertebra. 

On cystoscopic e.vamination the bladder was 
quite spastic and contained go cc. of residual 
urine. There was definite hj'pertroph}' of the 
internal sphincter with moderate trabeculation 
and multiple cellules. Expulsive force and 
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sensation appeared grossly normal. The hyper- 
trophy of the internal vesical sphincter simu- 
lated a medium bar with slight contracture 
of the vesical neck. 

Transurethral resection of the vesical neck 
was performed with the removal of 6 Gm. of 
tissue from the entire circumference. The 
pathologist reported glandular hyperplasia and 
hyperplasia of muscle. An e.xcellent postopera- 
tive result was immediately obtained and the 
patient has continued to void easily with 
no residual urine for the past four to five 
months. 

Case v. The patient, a man aged fifty-two 
years, was born with bilateral club feet. The 
right foot improved with treatment but the left 
remained unchanged. At the age of twenty-one 
years he noticed progressive atrophj- and weak- 
ness of the left lower extremity with the 
development of a limp requiring the use of a 
cane. At the age of seven years he had typhoid 
fever, during which acute urinary retention 
developed. He was never able to void after 
this and has had to catheterize himself three 
times a day ever since. There was occasional 
fecal incontinence with cathartics. One year 
prior to admission discomfort and a sensation 
of fullness in the perineum had developed. 
Three months prior to admission pain in the 
lower part of the abdomen and uretltral dis- 
charge developed. Shortly prior to entering the 
clinic the patient had chills and fever and felt 
poorly. 

General examination showed partial atrophy 
of the left lower e.xtremlty, bilateral club 
feet and an atonic rectal sphincter. The 
prostate gland was hard and probably malig- 
nant. Pyuria was graded 4 with gram-positive 
cocci. A culture of urine was sterile. A roent- 
genogram of the spine revealed a congenital 
deformity of the sacrum. An excretory urogram 
(Fig. 2) revealed bilateral pyelectasls, callec- 
tasis and ureterectasis, graded 3 to 4, with 
apparent partial obstruction to the lower part 
of the ureters. The concentration of urea in the 
blood was 28 mg. per 100 cc. 

Cystoscopic examination showed an ulcerat- 
ing carcinoma of the prostate which was quite 
obstructive and which had caused considerable 
trabeculation of the bladder. 

Transurethral prostatlc resection was per- 
formed with the removal of 33 Gm. of tissue, 
wliich opened the bladder neck and prostatic 
urethra widely. The pathologist reported 


squamous cell epithelioma, grade 3 (Broders’ 
method). 

After operation the patient was relieved 




Fig. I. Pl.nin roentgcnogr.'im of region of 
kidney, ureter and bladder. Note failure of 
fusion and deformity of the posterior laminae 
of the fifth lumbar vertebra and complete 
absence of fusion of the posterior laminae 
of all the sacral vertebrae. 

of the need for catheterization. Later incon- 
tinence developed for which he wore a clamp. 
He was given roentgen therapy and stilbestrol 
with no improvement. Gradually progressive 
pyelonepliritis and uremia developed and the 
patient died eight months after operation, 
apparently of gradual ureteral occlusion by the 
carcinoma of his prostate. 

Case vi. The patient was a girl, aged two 
years. A small fatty tumor had been present 
over the left buttock at birth. She walked at 
nine months. She had been apparently well 
until pyelitis developed at one year. There 
had been no response to sulfanilamide. An 
excretory urogram had been reported to show 
bilateral hydro-ureter and hydronephrosis. At 
fifteen months the tumor on the buttocks had 
been excised, the pathologist’s report being “a 
fat tumor with many nerve fibers.” Following 
operation rectal incontinence had developed. 
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The patient's symptoms when she was There was 7 to 8 fluid ounces (210 to 240 cc.) of 
brought to the clinic were diurnal and nocturnal residual urine. 

urinary incontinence and frequency, pyuria. Transurethral partial sphincterectomy was 



Fig. 2. Fifty-five minute excretory urogram. Note failure of fusion 
of the posterior laminae of all of the sacral vertebrae and the mal- 
formation and malposition of the sacrum. Bilateral hydronephrosis. 


rectal incontinence and recurring periods of 
chills and fever. General examination revealed 
a well developed and well nourished child 
save for fullness or unusual prominence of the 
left buttock and partial atrophj’^ of the left 
lower extremity. The rectal sphincter was 
relaxed. The patient was incontinent of urine 
with 4 to 6 fluidounces (120 to 180 cc.) of 
residual urine. The urine was loaded with pus 
and contained Escherichia coli. The concentra- 
tion of urea in the blood was 28 mg. per 100 cc. 
The blood pressure was no mm. of mercury 
systolic and 70 diastolic. Neurologic e.xamina- 
tion revealed saddle anesthesia of the perineum. 
Roentgenologic examination of the lumbosacral 
portion of the spinal column revealed a con- 
genital anomaly of the sacrum. 

Cystoscopic examination showed marked 
trabeculation of the bladder with spasm of the 
vesical neck, particularly of the posterior 
vesical lip, when the bladder was distended. 


performed with the removal of “ several pieces 
of tissue, the pathologist’s report of which was 
“inflammatorj" tissue.” Regular small doses of 
sulfathiazole were administered. 

The patient fared well postoperatively for 
approximately eight months, during which 
time her residual urine varied from i to 2 fluid 
ounces (30 to 60 cc.). Subsequently, however, 
her residual urine gradually increased to 4 to 
8 fluid ounces (120 to 240 cc.) and she was 
brought back for re-examination. Cystoscopic 
examination revealed a recurrence of the former 
spasticity of the internal vesical orifice and 
eleven small pieces of tissue were removed 
from the entire circumference. The patholo- 
gist’s report was inflammatory muscle and 
mucous membrane. Following this second 
operation her residual urine has remained at 
approximately i fluid ounce (30 cc.). The 
rectal incontinence has persisted, but the 
dribbling and overflow incontinence have been 
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much improved. No further chills or fever has 
ensued and the urine has been kept fairh' 
clear by means of chemotherapy. 

C.ASE vn. The patient, a girl aged eleven 
years, had suffered since birth from pyelo- 
nephritis with recurring chills and fever and 
constant pyuria. A diagnosis of spina bifida 
had been made for which presacral neurectomy 
had been done with no apparent improvement. 
Neither ketogenic diet nor chemotherapy had 
been successful in controlling the infection. 

At the time of admission to the clinic the 
patient complained of chills, fc^•er, cloudy 
urine, occasional dysuria, straining to void 
and occasional pain in the lower left quadrant 
of the abdomen. General examination showed a 
mass over the left buttock and sacrum, sug- 
gestive of spina bifida. Pyuria was graded 
2 to 4, and the urine contained Streptococcus 
faecalis and hemolytic streptococci. The con- 
centration of urea in the blood was 44 and 
48 mg. per 100 cc. The blood pressure was 
105 mm. of mercury systolic and 60 diastolic. 
Residual urine was not determined. The 
neurologic diagnosis was spina bifida and 
myelodysplasia with neurogenic vesical dys- 
function. Roentgenologic examination of the 
lumbosacral portion of the spinal column was 
reported as showing an apparent anomaly of 
development of the coccygeal segment. An 
excretory urogram revealed bilateral hydro- 
nephrosis and hydro-ureter, grade 4, with 
bilateral reduction of function. 

On cystoscopic examination the expulsive 
force appeared excellent though the inner 
portion of the internal vesical sphincter 
seemed to elevate when the detrusor con- 
tracted. No apparent hypertrophy of the 
internal vesical sphincter was noted. 

Transuretliral partial sphincterectomy was 
performed with the removal of multiple bits of 
tissue, the pathologist’s report of which was 
“inflammatory tissue.” Sulfathiazole and man- 
delic acid were administered alternately. The 
residual urine ten days after operation was 
1 5 cc. 

Three months after operation the child 
voided much more easily and, though occa- 
sionally damping her clothes in the daj-time, 
did not have any leakage at night. The residual 
urine was 60 cc. CAStoscopA’ revealed some 
persistent slight elevation of the posterior lip. 
Recently (eighteen months after operation) 
this patient was re-examined and the vesical 


neck was found to be quite flexible. The ureteral 
orifices were not as dilated as formerly and the 
urine was essentiallj" normal. Since her residual 
urine had increased to 90 to 120 cc. the vesical 
neck was dilated with the Kollman dilator and 
following this the residual urine decreased. 
At the time of her dismissal she was able to 
control her urine perfectly unless she allowed 
her bladder to become o\'erdistended. 

Case viii. The patient, a woman aged 
twenty-four years, had been born with spina 
bifida. She had walked at eighteen months 
though she always sufl'ered from impediment in 
walking. Bilateral pes cavus, and many 
trophic ulcers of both feet developed. One 
toe had been amputated for failure to heal. 
Tendon operations had been performed on 
both feet to assist her in walking. Constipation 
had been very troublesome and required the 
regular use of laxatives. 

The patient came to the clinic because of her 
Inability to void, having been catheterizing 
herself three times daily for the past fifteen 
years. She also complained of lack of desire 
to void and of occasional incontinence with 
excitement. The urine was frequently cloudy. 
No chills or fever had been present. 

At general examination a swelling of the soft 
tissue was present over the lower part of the 
spinal column, beneath which was a palpable 
defect of the fourth and fifth lumbar vertebrae. 
There was a cavus deformity of both feet and 
many calluses, ulcers and scars. The blood 
pressure was 114 mm. of mercury systolic and 
70 diastolic. The rectal sphincter was tight. 
Neurologic examination revealed saddle anes- 
thesia of the perineum, absent tendon reflexes 
and diminished sensation in both lower e.vtremi- 
ties. Urinalysis revealed mild pjmria and 
Escherichia coli bacilluria. Roentgenologic 
examination (Fig. 3) of the lumbosacral portion 
of the spinal column revealed that the fourth 
and fifth lumbar and all the sacral arches were 
open. 

At cystoscopic examination the residual urine 
was 300 cc. There were marked trabeculation 
and diminished sensation and expulsive force. 
The internal vesical sphincter appeared fixed 
and hypertrophied with slight relaxation. 

Transurethral partial sphincterectom}^ with 
the removal of seA'cral bits of inflammator}* 
tissue was performed. There was little evidence 
of In-pertrophy of the internal spliincter. The 
patient voided well following this procedure 
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but did not empty her bladder. Accordingl3', a 
second resection was performed two weeks 
later and several more pieces of tissue were 



Fig. j. Plain roentgenogram of region of 
kidney, ureter and bladder. Note the failure 
of fusion of the posterior laminae of the 
fourth and fifth lumbar vertebrae and all 
the sacral vertebrae. 

removed from the entire circumference of the 
vesical neck. The residual urine at dismissal 
was 45 cc. 

The patient has been able to void satis- 
factorilj^ for the past four j^ears, using her 
abdominal and diaphragmatic muscles to 
assist in the act. It has not been necessary to 
re-employ the catheter. The urine has remained 
clear. 

Case ix. The past history of the patient, a 
woman aged thirty-one years, was unremarka- 
ble. She came to the clinic complaining of 
chronic cystitis of twelve years’ duration, 
characterized by severe urgency', frequency, 
dysuria and suprapubic pain. 

General examination showed a well de- 
veloped and well nourished woman, who had 
cystocele, grade i, and rectoccle, grade i. The 
blood pressure was 145 mm. of mercurj' systolic 


and 75 diastolic. Urinalysis revealed pyuria, 
grade 4, rvith Aerobacter aerogenes bacilluria. 
The concentration of urea in the blood was 
26 mg. per 100 cc. Neurologic e.vamination gave 
objectivelj' negative results e.xcept for slight 
anesthesia about the labia. The rectal tone was 
good. Roentgenologic e.vamination (Fig. 4a) of 
the lumbosacral portion of the spinal column 
revealed a congenital anomalj' of the sacrum 
and coccyx with lack of development of the 
lower riglit half of the sacrum. An excretory 
urogram revealed slight cicatricial changes in 
both kidnej's. A retrograde cj'stogram (Fig. 4b) 
revealed an irregular vesical outline with saccu- 
lations and cellules. The residual urine on three 
occasions was 150, 150 and 200 cc. 

Cj’^stoscopic examination showed moderate 
h\'pertrophy and thickening of the internal 
vesical sphincter and marked trabeculation, 
grade 4. Sensation and expulsive force were 
I normal. 

Transurethral partial sphincterectomj' was 
performed with the removal of twentj' pieces of 
tissue from the entire vesical neck. The patholo- 
gist reported inflammator}' tissue. Residual 
urine at dismissal was 10 cc. 

Case x. The patient, a woman aged thirtj'- 
five 3'ears, had been well until three j^ears before 
coming to the clinic when urinary retention 
developed with pyuria and recurring chills and 
fever. There was 1,000 to 1,200 cc. of residual 
urine on several occasions. 

Neurologic e.vamination gave essentially 
negative results. The rectal tone was normal. 
The blood pressure was no mm. of mercury 
sj'stolic and 76 diastolic. Urinaij'sis revealed 
pj'uria grade 2 to 3, w'ith Escherichia coh 
bacilluria. The concentration of urea in the 
blood was 16 mg. per 100 cc. A C3'stometro^am 
revealed a shift to the right (with diminished 
sensation and first desire to void at 520 cc.). 
A roentgenogram of the lumbosacral portion of 
the spinal column revealed spina bifida occulta 
of the first sacral vertebra. 

Cx’stoscopic examination showed 300 cc. of 
residual urine. The bladder appeared to be 
atonic with no evidence of either obstruction 
of the vesical neck or trabeculation. 

Explorator3' laminectom3' with removal of 
fibrous bands compressing the cauda equina 
was performed. As this did not produce an3' 
relief of S 3 'mptoms, resection of the presacral 
nerve was performed six weeks later, again with 
no relief of S3'mptoms. Transurethral sphincter- 
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otomy was performed five months after resec- reported. Five patients were males whose 
tion of the presacral nerve, the CoUings knife ages ranged from two to fifty-two years 
being used to incise the sphincter on each side and five were females whose ages ranged 
of the floor of the urethra. from two to thirty-five years. 



Fig. 4. a, plsiin roentgenogr.im of region of kidney, ureter and bladder. Note the marked mal- 
formation and m.alposition of the sacrum, with complete failure of fusion of the second, third, 
fourth and fifth s;tcral vertebrae; h, cystogram exhibiting retention type of bladder with cellules 
and diverticula. 


After the third operation the patient was well 
for one year when symptoms of cystitis re- 
turned. There was 20 to 30 cc. of residual urine. 
Local treatment in the form of vesical lavage 
was successful and the patient was well for five 
years, when her former symptoms of retention 
and infection recurred. Cystoscopic e.\amina- 
tion revealed a contracture of the vesical neck. 
Dilatations of the vesical neck again afforded 
relief of the patient's symptoms. 

SU-MM.\RY 

Ten cases of neurogenic vesical dysfunc- 
tion due to congenital anomalies of the 
lumbosacral portion of the spinal column 
and spinal cord in which transurethral 
resection of the vesical neck had been per- 
formed with relief of symptoms have been 


The presenting symptoms of the ten 
cases of neurogenic vesical dvsfunction 

Vp*. ^ 

were quite variable. Four patients com- 
plained of chronic urinary retention neces- 
sitating periodic catheterization while two 
complained of recurring acute urinary 
retention. Two complained of complete 
loss of control of urination with an active 
type of incontinence. Three complained 
of vesical irritability with frequency and 
dysuria while four complained of recurring 
chills and fever and chronic pyuria. 

An apparent obstruction was seen cysto- 
scopically in eight of the ten cases while in 
the remaining two cases no obstruction was 
evident. In both of these cases, however, 
the patients were relieved of their s}'mp- 
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toms of obstruction by resection of the 
vesical neck. In seven of the cases either 
trabeculation or cellule formation or both 
were evident while in the remaining three 
cases the presence or absence of trabecuia- 
tion and cellules was not recorded. 

Partial or complete sphincterectomy was 
performed in five cases while resection of 
the vesical neck and obstructing prostatic 
tissue (4, 6 and 33 Gm.) was performed in 
three cases. Sphincterotomy or mere inci- 
sion of the internal vesical sphincter was 
performed in two of the early cases. There 
were no operative deaths though one 
patient died eight months after operation 
from pyelonephritis and uremia. 

Five of the patients were greatly im- 
proved, four were improved, and one was 
temporarilj’^ improved. The following con- 
clusions have been drawn: 

1. Transurethral resection of the vesical 
neck lessens the urethral resistance and 
reduces or abolishes the residual urine. 

2. Elimination of the residual urine and 
control or eradication of the infection of 
the urinarj'^ tract in these cases serve to 
preserve the anatomic integritj' and func- 
tional efficiency of the upper part of the 
urinary tract. 

3. A rigid postoperative regimen of 
routine voiding by the clock and of ab- 
staining from fluids in the evening should 
be instituted. 

4. In the majority of cases great im- 
provement in urinary function has resulted 
from the operation; in some cases normal 
vesical function has been restored. 
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PLASTIC SURGERY IN THE TREATMENT OF WAR 

CASUALTIES* 
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T he term, plastic surgery, is some- 
what misleading but has become so 
well established that change is diffi- 
cult. Since the first world war the term, 
“maxillofacial surgery,” has been used in 
the medical services of the army and navy. 
This would suggest that plastic surger\^ is 
limited to the jaws and face. Reconstruc- 
tive surgery is a better term. Staige Davis, 
whom Sir Harold Gillies recently’ described 
as the "grandfather of plastic surgery in 
America,” defines plastic surgery as that 
branch of general surgery which has to do 
with the reconstruction of injured, lost or 
deformed parts all over the body, and is 
concerned primarily with restoration of 
function and secondarily with improve- 
ment of appearance. At the close of the 
previous war plastic surgery was being 
done for the most part by men with dental 
or ear, nose and throat training. Today it is 
generally recognized as a special branch of 
general surgery requiring thorough training 
in general surgery and a working knowledge 
of several other specialties. The American 
Board of Plastic Surgery was set up in 
1939. A committee of this Board and the 
two plastic surgery societies, of which 
Dr. Gordon New of the Mayo Clinic is 
chairman, has completed a survey of exist- 
ing facilities for the study of this subject. 
This survey shows that these facilities are 
inadequate for peace times. Now that all 
types of residencies have been sharply 
limited, training in plastic surgery will be 
almost nonexistent. This is a serious situa- 
tion in view of the fact that only about 125 
surgeons have been certified by the Ameri- 
can Board of Plastic Surgery. 

To quote from the Manual of Plastic and 
Maxillofacial Surgery prepared by the 


National Research Council and the Medi- 
cal Department of the U. S. Army,^ “The 
Casualty from the field of battle has a right 
to expect and demand the optimal result 
which can accrue from a highly cooperative 
professional service and a skill which results 
from the utilization of all that is best in the 
general and special experience related to his 
particular problem. His future mental 
comfort and success in the competition of 
living will be materially influenced by his 
facial function and appearance.” The 
preliminary treatment of the casualty 
determines to a large extent the outcome of 
later reconstruction. Prompt local hemo- 
stasis, pressure bandages, use of small 
hemostats and fine ligatures, conservation 
of bone fragments which are attached and 
soft tissue which is viable — all these points 
should be kept in mind as the casualty 
passes from the Battalion Aid Station 
through the Clearing Station and Evacua- 
tion Hospital. 

The medical officer is often faced with 
medical or surgical situations with which he 
must deal without consultation or assist- 
ance. He should be acquainted with the 
principles of reconstructive surgerj’. He 
should know how to close wounds of the 
face and when to leave them open. A skin 
graft is often the best dressing for a wound. 
He should be able to cut and apply the 
simpler types of skin grafts and care for 
them. The early local treatment of a severe 
burn will determine to a large extent the 
time required for healing and the degree of 
permanent disability. 

After the casualty has been removed 
from the combat zone and has recovered 
from shock a complete examination can be 
made and treatment outlined. Fractures of 
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the facial bones with displacement can 
frequently be determined before -v-ray 
examination if swelling and tenderness are 
not too great. Bilateral palpation of the 
face bones from above downward is helpful. 
The order of frequency of fracture of the 
facial bones is: mandible, nose, zygoma, 
maxilla and multiple fractures. Failure to 
reduce a fresh fracture requires extensive 
surgical measures later, but it can be reduced 
within the first two or possibly three weeks. 
These fractures should not be manipulated 
and the nose should not be packed in the 
presence of cerebral fluid drainage. Delay 
reduction for at least ten days after drain- 
age ceases. 

The nose is the most prominent facial 
feature. Marked abnormalities create a 
definite economic and psychic hazard. 
Reduce the fracture as soon as possible. 
X-ray is not very helpful in most cases. If 
uncertain as to diagnosis, wait until the 
swelling has subsided. Examine both the 
inside and outside of the nose for displace- 
ment and movement. The mucosa is anes- 
thetized with cocaine solution lo per cent 
and epinephrine 1-2000 on cotton applica- 
tors placed upward, backward and laterally 
and also along the floor of the nose. The 
external soft parts are injected with 0.5 per 
cent solution of procaine and epinephrine 
(10 gtt. to the ox.) along the bases of the 
nasal processes. Elevate and straighten the 
nasal septum and return the cartilage to its 
groove in the vomer. Loosen fragments of 
the bony arch, elevate and rotate them 
into position. An}’^ thin strong instrument 
covered with thin rubber tubing can be 
used inside the nose. Light vaselined gauze 
packing and an external splint may be 
applied. Remove the packing in twenty- 
four hours. 

Fractures oj the zygoma usually show 
depression of the arch of the cheek bone, 
flatness above and swelling below. Motion 
of the jaw may be limited. Unilateral nasal 
hemorrhage, infra-orbital nerve anesthesia 
and diplopia may be present. Most of these 
fractures can be reduced by one of the 
following methods: through the antrum (by 


an intranasal opening or through the 
canine fossa); through the mouth by an 
incision above the last upper tooth, insert- 
ing an antrum trocar under the zygoma for 
manipulation and elevation; by the temporal 
route through an incision in the hairline 
above and in front of the ear, passing a 
periosteal elevator through the temporal 
fascia, downward and forward beneath the 
zygoma. The skull is used as a fulcrum to 
lever the fragments into place. 

Fractures of the maxilla and especially 
those of the mandible usually require some 
t^'pe of permanent fixation after soft tissue 
wounds have been treated. All completely 
detached pieces of bone or teeth should be 
removed but any fragments of bone still 
attached to the soft tissues should be 
preserved. It is better to leave a doubtful 
bone fragment and remove it later if neces- 
sary. The co-operation of the dental 
surgeon will be required for inter- or intra- 
maxillary wiring if needed. In some cases 
skeletal reduction and fixation by internal 
wiring or modification of the Roger-Ander- 
son method may be used. X-ra}' examina- 
tion should be made for concealed foreign 
bodies. 

Later reconstruction oJ bony dejects oJ the 
face involves some type of camouflage pro- 
cedure such as grafts of cartilage, bone, 
dermo-fat, fascia. Peer- has recentl}' sug- 
gested what he terms, “diced cartilage,” 
for filling these bony defects of the face. 
The patient’s own cartilage is cut into very 
small cubes and introduced into the defect 
through an incision below it. The excess 
is squeezed out and the cartilage patted 
into the proper contour. Peer states that 
this type of cartilage graft remains viable, 
does not change shape and in time becomes 
quite vascular. 

Soft tissue wounds of the face may be 
treated somewhat differently than wounds 
of the rest of the body. Because of the 
better blood supplj^ the tendency" to infec- 
tion is less and the healing more rapid. If 
the wound is seen within ten or twelve 
hours and is not grossly dirty, greatly con- 
tused or ragged, it may be sutured without 
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preliminary treatment e.xcept irrigation 
^Yith saline. If first seen after twelve hours, 
it should be left open, dusted with a 
sulfonamide powder and saline or bland 
ointment dressing applied. If the wound is 
fresh but dirty and can be cleaned with 
soap and water followed by saline, it may 
be dusted with sulfonamide powder and 
closed. Debridement should be less radical 
in the face than elsewhere. Doubtful flaps 
even with a small pedicle should be pre- 
served if possible and sutured in place. 
Attached bone fragments should be pre- 
served and replaced. If hemostasis is doubt- 
ful a small rubber strip should be placed 
between the sutures and removed in 
twenty-four hours. Small hemostats and 
fine ligatures must be used. The use of deep 
sutures is desirable but this will depend 
upon the judgment and experience of the 
surgeon. If in doubt they should be 
omitted. Fine needles and fine suture 
material are essential and the sutures 
should not be left in more than three days. 
At the first sign of infection sutures should 
be removed and a wet dressing applied. 
Face wounds like all others should be 
immobilized as much as possible; talking 
should be prohibited and feedings done by 
syringe or tube in the stomach. 

The early local treatment oj burns under 
combat conditions will probably be more 
or less standardized by order. Some type of 
crust treatment may be used if time per- 
mits. The best crust methods are tannic 
acid, tannic acid and silver nitrate, triple 
dye, and sulfadiazine in triethanolamine. 
The crust treatment reduces pain and fluid 
loss and simplifies the early care of the 
burned patient. The sulfadiazine-trieth- 
anolamine and triple dye crusts form more 
slowly than the tannic crusts but they are 
more pliable and infection is less frequent. 
Crusts should never be used on the face, 
hands or genitalia. No crust should be left 
on a third degree burn longer than three 
weeks. It should then be removed and the 
defect grafted as soon as all necrotic tissue 
has disappeared and the granulations are 
pink, firm and relatively level. The derma- 


tome may be used to cut large grafts which 
are sutured in place and fixed with elastic 
pressure (sponges or cotton waste). The 
safest graft to use, if one is not experienced, 
is the small deep graft of Davis. These 
grafts are small pieces of skin, full thick- 
ness in the center and thin at the edges. 
They are picked up on a needle held in a 
clamp and cut as described by DuA'is^ with 
a knife or razor blade held in a clamp. They 
may be placed as close together as desired. 
These grafts should never be applied to 
exposed parts such as the hands or face. 
Whichever type of graft is used on a 
granulating surface, the first dressing 
should be done on the third day and the 
elastic pressure continued for a week to ten 
days. Other methods of treatment are the 
envelope method fa^■ored by the British," 
the pressure method-’ and the saline bath 
method.® The euA’elope treatment employs 
an oiled silk sleeve with an inlet and outlet 
which fits snugly to an extremity. Electro- 
lytic sodium hypochorite flows slowly 
through the sleeve. Saline or a sulfa solu- 
tion may be used instead of the sodium 
hypochlorite. The pressure method uses 
sulfonamide powder covered with vaseline 
gauze, cotton waste and a cast or elastic 
pressure bandage. Burns of the face may be 
sprayed with a fine sulfonamide powder 
and covered with one layer of vaselined 
gauze and a saline pack. The saline bath 
method requires more nursing care than is 
available under wartime conditions. 

The treatment of the contracted scars, 
which so often follow severe burns, presents 
a major plastic problem. The degree of 
contracture is directly proportional to the 
healing time. The longer the time required 
for healing, the thicker the scar, and the 
thicker the scar the greater the contracture 
will be. Thick scar webs on the neck and 
face and across joints of the extremities are 
not onlv unsisihtiv but interfere greativ 
with function. Thick burn scars may con- 
tinue to contract for weeks or months after 
surface healing is complete. This tendency 
varies greatly in different individuals even 
to the point of true keloid formation. 
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Plastic reconstruction should be dela 3 'ed 
until the scars have become relati^'eI^■ soft 
and most of the redness has faded. Four to 
ten months may be required to reach this 
stage. Flaps of scar tissue can then be 
shifted within reasonable limits so that 
tension is removed and function restored, 
frequently without the necessity of grafting 
or moving flaps from a distance. One of the 
best ways of doing this is by transposing 
the points of a z-shaped incision." Whatever 
method of shifting flaps is used the new 
suture line should run at angles to the 
former scar band. Contractures relieved by 
shifting flaps do not recur if the blood 
supply of the flaps has been accurate!}' 
appraised and they remain completely 
viable. When grafts are used instead of 
flaps some degree of contraction of the 
grafts follows and relief of the contracture 
is not complete. However, if complete 
relaxation cannot be obtained by shifting 
flaps, the remaining defect must be covered 
with a graft. 

What lias just been said concerning the 
shifting of flaps instead of applying grafts 
emphasizes one of the first principles of 
plastic surgery. This principle is that all 
.'ivailablc adjacent tissue should be utilized 
in the correction of a defect before bringing 
in tissue from a distance. With the advent 
of new methods and new instruments there 
is a tendency to forget that established 
‘■urgicai principles remain unchanged. The 
Dermatome, invented by Earl Padgett, has 
made the cutting of large skin grafts of pre- 
determined thickness a relatively simple 
matter. This instrument, properly used, 
re[>re^enls a real technical advance in skin 
grafting and il the principle mentioned 
.thove i-- followed, it will not be misused. 

1 he sco;>e of this paper does nf>t permit 
detailesi dis cussion of t}pcs of grafts and 
ilap'- 'Ahieii will be needed in the recon- 
struction oi the defects prtKluced bv 
rr.o-riern instruments of warfare. Skin grafts 

.!f. .is til thickness and size. The full 
tMccne- s nr.'.ft is cut according to a j)attern 
th.e deiett to be (.o\cre<{. It is earefullv 
•(..! V,, j.,, remains on its 


undersurface, sutured accurately into its 
new site and dressed under elastic pressure 
for over two weeks. This graft requires a 
firm, sterile bed. It can be used only on a 
fresh, surgical wound and in an area which 
can be completely immobilized. Its “take” 
is less certain than a part thickness graft, 
cut with knife or Dermatome, but if it 
takes completely gives a good functional 
and cosmetic result. Part thickness or split 
grafts take more readily, and if cut 
through the deeper layers of the skin yield 
almost as good a result. They have the 
added advantage of leaving enough skin 
elements for regeneration of the donor site. 
The usefulness of the small deep graft of 
Davis in grafting large, deep burns when 
the condition of the patient is poor has been 
mentioned. 

Flaps differ from grafts in that they 
include both skin and fat and depend for 
survival on an intact blood supply. One end 
of a flap must remain attached and carry 
the blood supply while the other end is 
growing into its new site. After two to three 
weeks the second end has acquired a new 
blood supply; then the first end may be 
detached and the rest of the flap fitted into 
its new location. Flaps may be brought 
from a distant part of the body by rolling 
them into a tube and grafting one end tem- 
porarily into a movable part, usually the 
hand or wrist. Flaps are useful in correcting 
defects of contour and for covering exposed 
tendons and other deep structures but they 
require multiple operations and long hos- 
pitalization while grafts usually need but 
one operation. Flaps retain their original 
color fairly well but grafts are prone to 
show increased pigmentation at times. 
Flaps contract scarcely any after they are 
fitted to their new site but grafts may show 
over jo per cent contraction if cut through 
the outer quarter of the skin. .All grafts 
contract somewhat but the thicker the 
graft the less the contracture. It should be 
remembered that a graft is always a 
“p-^tt'h,” and seldom matches the sur- 
rounding skin perfectly. A rotated or 
shifted Jiaf) of norm.al adjacent tissue is 
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always more satisfactory if available. 
Rather extensive scars may be removed by 
repeated, partial excisions. At times it is 
desirable to apply a temporary graft then 
later excise the graft in stages, with long 
intervals between them. It should be 
emphasized that grafts are a rather poor 
substitute for the original skin but they 
should be used without hesitation when 
indicated. 

An opportunity is sometimes missed 
because the surgeon does not think of the 
possibility of immediate grafting of a 
traumatic wound with loss of tissue. This 
may be important in getting a war casualty 
back into service quickly. If the wound is 
seen within six hours of the injury and is 
grossly clean or can be debrided satisfac- 
torily, and the defect cannot be closed in a 
reasonable manner, immediate grafting 
should be considered. A graft of any desired 
thickness or length and up to one and three 
quarters of an inch in width can be cut with 
an ordinary safety razor blade held in a 
clamp. The graft is tacked at several points 
with interrupted sutures, trimmed to fit, 
and a running suture of “c” silk carried 
around the edge. Several small holes should 
be made in the graft for drainage of serum. 
The graft is then covered with one layer of 
vaselined gauze and one thickness of saline 
gauze sponge. Over this is placed a rubber 
sponge, synthetic sponge, sea sponge or 
cotton waste and firmh’ bandaged. The 
first dressing is done on the fifth day or 
earlier if an odor or other sign of infection 
is observed. Elastic pressure is continued 
for ten days to three weeks depending upon 
the thickness and condition of the graft. 
When the back of a hand is denuded, 
exposing tendons, the hand may be placed 
under an abdominal flap through two 
parallel incisions. When the skin and fat 
pad of a finger tip is lost the defect may 


be attached to a flap raised on the proximal 
part of the palm or to a similar flap on 
the abdomen. The subsequent care of these 
flaps follows the principles of flaps else- 
where. 

SUMMARY 

1. The war casualty should receive the 
benefit of modern methods of reconstruc- 
tion. The preliminary treatment of the 
casualty may determine to a large extent 
the outcome of later reconstruction. 

2. Facilities for postgraduate training in 
plastic surgery should be augmented to 
meet the demand for surgeons properly 
trained in this specialty. 

3. Conservation of tissue is important 
in care of wounds and compound fractures 
of the face. 

4. Early skin grafting is essential in the 
treatment of large deep burns. When pos- 
sible a method of early local treatment 
should be used which will facilitate early 
grafting. 

5. Contracted scars should be relaxed by 
shifting flaps and skin grafts used only as 
an alternative. 

6. Immediate grafting of certain wounds 
should be considered as a means of pre- 
venting deformity and shortening the 
period of disability. 
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HYDROCALYX* 

ITS RELIEF BY RETROGRADE DILATATION 
Francis A. Beneventi, P. A. Surg. (r) u.s.p.h.s. 

(Lieut.) United States Coast Guard 
NEW YORK, NEW YORK 


T he treatment of hydrocalyx has al- 
ways been either by nephrostomj' 
with dilatation of the isthmic stricture 
or by caIycea!ectom3^ In some cases 
nephrectomy is performed. In any event 
an open operation is done. The case pre- 
sented here is one in which a catheter pene- 
trated an infundibular stricture, entered 
the hydrocalyx and allowed free drainage 
thereafter with complete relief from symp- 
toms to the patient. This was inadvertently 
done during the course of a routine 
retrograde pyelography wherein catheters 
were passed into the renal pelves. Such a 
case has not been found in urological 
literature. 

Dilatation of a single renal calyx not 
attended bj"^ concommitant dilatation of 
other calyces in the same kidney is due to 
obstruction or stricture of the isthmus be- 
tween the calyx and the pelvis. The 
isthmic portion is usually designated as the 
infundibulum of the calyx and such a 
dilated calj’^x is referred to as a hydrocalyx 
or hydrocalycosis of the kidney. This is to 
be distinguished from the state of dilated 
calyces occurring in pyelonephritis which 
is referred to as “clubbing” of the calj^ces 
and is not due to obstruction but to 
ad3'namic factors in the calyces (Braasch 
and Doss). Infundibular constriction may 
be due to localized infection with conse- 
quent stricture of a portion of the pelvis 
causing calyceal stasis and the formation 
of calculi in a great manj' cases. 

CASE REPORT 

M. B., a twenty-nine year old male, was 
first seen in April, 1941, complaining of per- 


sistent dull ache in the right loin with occa- 
sional attacks of sharp pain. This symptom 
was persistent during the past j^ear and the 
paro.xj'sms of sharp pain had increased in 
frequenc}' in the past two weeks. Physical 
examination revealed a well nourished but 
slightly built male of twent3''-nine j'^ears having 
definite tenderness on firm palpation over the 
righ renal area. He had alwaj^s enjoj'ed good 
health in the past. There were no other rele- 
vant findings; his urine was clear and he was 
sent in with a provisional diagnosis of right 
renal stone. A No. 24 Brown-Buerger c^'^sto- 
scope was passed into the bladder with ease. 
The bladder mucosa was normal in all respects 
and there were no foreign bodies or signs of 
inflammation. A No. 6f opaque catheter was 
inserted into each ureteral orifice and passed 
up into each pelvis without difiicultj". Speci- 
mens were collected for urea, microscopic 
examination and culture; phenolsulfonphthal- 
ein appearance time was three minutes from 
each side. Specimens were collected for per- 
centage determination. A flat plate with the 
catheters in place revealed no evidence of 
opaque shadow's. The kidne3'’s were of normal 
size and the psoas muscle outlines were fairl}’ 
clear. Six cc. of 20 per cent diodrast was then 
injected into the left pelvis before the patient 
felt some pain and not until 20 cc. of diodrast 
was passed into the right pelvis did the patient 
e.\'perience pain on that side. A p3'^elogram was 
taken and this showed a large dilatation of 
the superior cab'x of the right kidne}^ with a 
definite stricture of the infundibulum of that 
cab’x. The rest of the right kidne}' as well 
as all of the left kidne}^ showed no abnormal- 
it3'. Urea and phenolsulfonphthaiein excretion 
determinations were normal. Cultures showed 
no growths and microscopic examination was 
essentia.13^ negative. The right catheter had 
penetrated the stricture and entered the cah'x 
thereb3' offering free drainage. (Fig. i.) 
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1 'hc patient was told to rctnrn a week later. October 26, 1942, wliicli was nine months 
At that time he stated that all the pain in his alter he was first seen, pye'ograms of the 
right loin was gone and that he was free of all right side were again made. (Figs. 3 and 4.) 



Fio. 1. Routine pyclogr.tm taken wlien patient was 
first seen. Catiieter is sliown penetrating in- 
fundibular stricture of superior calyx of right 
kidney and entering hydrocalyx. 

symptoms. He was cystoscoped again and a 
No. 7F bougie was passed into the right pelvis. 
Thereafter he was told to return every three 
weeks and on each occasion the isthmus of the 
calyx was dilated. The patient consented to 
these treatments under some protest, stating 
that he felt perfectly well, had no symptoms 
whatever and could sec no reason why he 
should be required to return for further 
treatments. 

A right pyelogram taken seven months 
after he was first seen showed a moderate 
diminution in size of the dilated calyx, a 
lengthened infundibulum 0'' that side with the 
catheter occupying the isthmus and entering 
the calyx. (Fig. 2.) The patient was still 
symptom free and dilatation of the isthmus 
with Nos. F7, 8 and 9 catheters every three 
weeks was continued until January, 1942. He 
was given a rest period of nine months during 
which time he had experienced none of his 
previous pain and enjoyed good health. On 



Fig. 2. Riglit pyelogr.im t.iken seven months 
l.nter. Catheter is used to dilate isthmic 
stricture. Mydrocalyx sliglitly smaller than 
when first seen. 

This time several x-ray exposures were made 
before it was ascertained that the catheter 
had entered the hydrocalyx. It was necessary 
to change his position slightly in order to 
try to get the catheter to enter the superior 
calyx. Figure 3 shows the unusual course the 
catheter followed before entering the in- 
fundibulum. In Figure 4 the dilated calyx 
is well outlined and, by comparing with Figure 
2, it appears that the ca^'x is slightly smaller 
in size and much smaller than in Figure i 
when the patient was first seen. Cultures 
of the right kidney showed no growth and 
function according to phenolsulfonphthalein 
determination was normal as was the urea 
elimination. No pus cells were seen in the 
catheterized specimen. There were no other 
abnormalities. This patient has never shown 
any evidence of Infection of the upper urinary 
tract at any time. 

There were times during the course of these 
dilatations when the catheter would not enter 
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hitn rotate to ri^iit or lelt !)erote we eoold M-e 
tlie f.'itlieter poititiiu; in tlie tlirection iil’ the 
superior ealyv. A .stylet was never used to 
splint the eatlieler as tlie tlimper ol sueh a 
maneuver is aijjiarejit. Not infre(|uently tlurinp 
the course of routine retrograde pyelopraphy 
we see tlie eatlieter enter the superior ealyv. 

Although this is a .study of out* ease it 
points out three delinitc facts: ( i ) There is 
definite pain in a distended caiy.v in which 
there is no stone. (2) In some instances it 
is possible to relieve tile patient by 
retrograde dilatation without the necc.s- 
sity of open operation. (3) An infundibular 
stricture of the superior caly.x is the most 
accessible one for this type of treatment. 

At the time of the preparation of this 
paper, twenty-two months after the j)a- 
tient was first seen, he is still free of all 
symptoms. 


iarily. Hraa'.cii rcportcrl a case of a 
twenty-seven year okl male with infun- 
dibular stricture and dilated ealy.v without 
stone. The patient vvas relieved of all 
symptoms after free drainage of the 
hvdroeaiy.v by a nephrostomy and dilata- 
tion of the stricture were done. Bra.a.sch 
believed that .'i calyee.ilectomv was not 
neee.ss;iry. 

Prather reported three cases of calyceal 
diverticula ;ill in adult.s in their third 
decade of life. In each ca.se a nephrostomy 
was done. Only one of these cases clid not 
show the presence of a stone. Prather’s 
treatment of these patients consisted of 
nephrostomy, dilatation of the infundibu- 
lar stricture with a Kelly clamp and an 
attempt at appro.vimation of the calyceal 
walls with nephrostomy sutures. Pyelo- 
grams taken a year later in one of his cases 
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showed that the walls did not remain 
approximated and that the diverticulum 
had diminished in size and was not reten- 
tive. The patient was symptom-free. 


stricture of the infundibulum in a twenty- 
one year old female whose urine was clear 
at all times. She was relieved of all symp- 
toms by open operation. Braasch, too, 


^Hydrocalyx 



Fig. 5. Composite ilUistnxtion showing the difTerences 
between hydroc.'ilyx, calyceal diverticulum, cyst of the 
kidney and obliteration of calyx following pylonephritis. 


Hyams and Kenyon reported four cases 
of dilated calyces of a different nature. In 
their cases the patients had all recently 
recot'ered from an acute attack of pyelo- 
nephritis which was followed by stricture 
formation of the infundibula. This condi- 
tion was described as “localized obliter- 
ating pyelonephritis.” 

The distinction between hydrocalyx, 
calyceal diverticulum, renal cyst and 
localized obliterating pyelonephritis may 
be summed up briefly in the following four 
paragraphs. 

Hydrocahw. Dilatation of a single calyx 
due to obstruction may be defined as 
hydrocalyx (\\katkins). He also states that 
when there is no apparent obstruction the 
cause may be due to achalasia at the neck 
of the calyx or at its junction with the 
renal pelvis (ring muscle of Disse). G. G. 
Smith stresses the rarity of dilatation of a 
single calyx which is not due to ulceration 
or stone formation. He reports a marked 


stresses the rarity of infundibular stricture 
and doubts that the constriction is ever 
congenital. He calls attention to the fact 
that retention and blockage due to con- 
striction may only be temporary and 
hence may be demonstrated only at the 
time of pain. Hyams states that the 
initial reduction in caliber of the infun- 
dibulum seen in hydrocalyx seems to re- 
main static if there is no infection. He 
recalls one of his cases in which there had 
been no diminution in size of the lumen 
during a si.x-year period of observation. 

Calyceal Diverticulum. This is not to be 
confused with hydrocalyx. A calyceal 
diverticulum is a dilated ca\'ity distal to 
and not part of the calyx but is connected 
to the calyx by a small channel. This was 
very well brought out by Prather in his 
recent paper. He reported three such 
cases, all in the third decade of life. 

Renal Cyst. Cysts situated adjacent to 
the renal pelvis will sometimes rupture into 
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the pelvis with secondary infection and 
cause acute symptoms. Here it may be diffi- 
cult to differentiate such cysts from a 
dilated calyx or calinephrosis caused by 
obstruction or constriction of the infun- 
dibulum (Braasch). Ridlon showed a cor- 
tical cyst of the kidney communicating 
with a calj-^x through a pin-point opening. 
Its pyelographic appearance was very 
much like that of a calyceal diverticulum. 
Repeated ineffectual emptying of an en- 
larged caho: causes increasing dilatation 
and destruction of the overlying renal 
tissue. Irv the final stage the communica- 
tion with the pelvis becomes obliterated 
and what was once a hj'drocah'x has now 
become a true cyst (Kenneth Watkins). 

Localized Oblilerating Pyelonepbrilis. 
During the course of pyelonephritis the 
infundibular portions of the calj’ces are 
sometimes the seat of a marked inflam- 
matory process. This process may go on to 
terminate in stricture formation with 
either complete destruction and disappear- 
ance of the involved calyx or to isolation 
of the calyx from the pelvis by an im- 
penetrable stricture. This process has been 
called “localized obliterating pyelonephri- 
tis” by Hyams and Kenyon. The clinical 
differentiation of this process from cysts 
located near the renal pelvis is made by the 
previous history, urinary findings and the 
course of the disease. 


COXCLUSIO.VS 

A case of uninfected hydrocalj'x with- 
out stone which was relieved by retrograde 
dilatation is presented. Three salient points 
are brought out: (i) Hydrocal^oc of the 
superior calj'x can be relieved in some 
instances by retrograde dilatation with 
consequent free drainage. (2) There may 
be definite pain in a distended caK'x in 
which there is no stone. (3) Open opera- 
tion is not always necessary. 

A review of the literature and differential 
diagnosis is made of hydrocalyx', calyceal 
diverticulum, renal cyst communicating 
with the pelvis, and localized obliterating 
pj-elonephritis. 
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MANAGEMENT OF ACUTE SUPPURATIVE APPENDICITIS 
IN THE SMALL RURAL HOSPITAL^^ 

A REPORT OF ONE HUNDRED CONSECUTIVE CASES 
James H, Spencer, Jr., m.d. 

FRANKLIN, NEW JERSEY 


D eath should have a sobering eflect 
on the medical attendant as well 
as on the family of the deceased. 
Medical or surgical deaths should be looked 
upon as unsolved problems. Two deaths 
from acute suppurative appendicitis on my 
service, occurring within a period of four 
months, provided the stimulus for the 
study which culminated in the writing of 
this paper. These deaths occurred in 1939 
and in the following two years, included in 
this study, thirty-five cases have been 
treated without a death. 

Heyd^ has said, “Within very definite 
imits, there should be no deaths from 
appendicitis.” He goes on to say, “The 
presence of pus, gangrene or general 
peritonitis at the time a patient is operated 
upon for appendicitis, is in a large measure 
proof that the case has been neglected or 
delayed.” 

Appendicitis, which causes over 16,000 
deaths annually in the United States, 
presents a problem worthy of the united 
efforts of the medical profession and intelli- 
gent laymen, but for some reason this 
problem seems to lack the appeal that goes 
with the fight against cancer, tuberculosis, 
syphilis, heart disease, etc. Little difficulty 
is encountered in establishing foundations 
and endowing fellowships for the study 
and control of these diseases, yet year after 
year an inexcusable mortality is chalked 
up against appendicitis, when a little flag 
waving and drum beating in that direction 
might save thousands of lives. It is true 
that the mortality from these other diseases 
is higher than that from appendicitis, but 
is it not also true that the deaths from 
these are more likely to occur among older 


and do I dare add less valuable citizens? 
In the series of cases to be discussed in this 
paper 70 per cent of the attacks were in 
patients under thirty years of age and 80 
per cent were in patients under forty years 
of age. More than half of the attacks were 
in the second and third decades of life 
when the average individual is iust enter- 
ing the most promising part of his career. 
The attack on appendicitis, from the public 
health standpoint, has lacked the attention 
that it deserves; yet the eflorts that have 
been invested in it have paid large divi- 
dends in human lives. A glance at the 
experience in Philadelphia, where several 
organizations, including the County Med- 
ical Society and the Association of Retail 
Druggists co-operated in placing posters 
in drug stores urging patrons to sec a 
physician and not take a laxative when 
afflicted with abdominal pain, shows what 
can be accomplished. The mortality from 
appendicitis in Philadelphia has been re- 
duced almost 60 per cent since 1928, 
when this educational program was insti- 
tuted. The same program, if made country- 
wide might save 10,000 lives annuallv. 
We offer no objection to the warning, 
“Don’t spit on the sidewalk,” when it is 
plastered up in the most conspicuous 
places. I do not believe it would be any 
more abhorrent to see displayed in public 
places the admonition, “Don’t take a 
physick when you have a pain in the belly.” 
It would at least provoke discussion. 

Sufficient thought has not been given 
to the problems peculiar to medical and 
surgical practice in rural communities. 
A conference on rural medical practice was 
held at the Mary Imogene Bassett Hos- 


* From the Surgical Service of the Franklin Hospital. 
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pital at Cooperstown, New York, several 
years ago, where some of the problems of 
the rural practioner were discussed. Si- 
mons" has published a study of pneumonia 
in a town of 435 inhabitants, making a 
comparison between the results of treat- 
ment in rural and city practice. Other 
studies on the care of certain diseases, 
away from the thickly populated districts, 
have been published, but a preponderance 
of medical literature, even that concerning 
rural health problems emanates from large 
urban centers and the papers are usually 
written by observers who have little if anj^ 
contact with rural medicine. The oppor- 
tunity for observation of patients in 
greater numbers and the stimulating effect 
of contacts with the teaching centers make 
this inevitable. However, there is a real 
challenge to the rural physician or surgeon 
to study the problems of disease as they 
affect his particular domain of practice. 

The pathological processes which go on 
in the wall of the vermiform appendix are 
the same whether they take place in the 
metropolis or the smallest village, but the 
problem of halting these processes before 
they endanger life maj'' differ in the countr}"^ 
and in the citJ^ The mortality from 
appendicitis is said to be higher in the 
country than in the city. There may be 
reasons for this for which the rural surgeon 
is not to blame. The cases which I have 
used as a basis for this paper were ail 
treated in the rural hospital and any con- 
clusions which ma}’- be drawn from them 
will bear directly on the problem as we 
see it in rural and small town practice. 

Before launching into a maelstrom of 
statistics, I would like to pause for a 
moment to do the “little assassin” as 
Deaver was wont to call the vermiform 
appendix, the honor of briefly reviewing 
its history. Royster,^ in his monograph on 
“Appendicitis,” says that the appendix 
was recognized anatomicallj’^ in the six- 
teenth century, pathologically in the 
eighteenth century, but that clinically it is 
a product of the ninteteenth century. It is 
true that Saraceous, in a letter dated 


August 28, 1642, described an abscess in 
the right iliac fossa, with discharge of fecal 
material and that this was undoubted!}' 
from a perforated appendix, but the credit 
for the first reported case is usually given 
to Mistivier, who in 1759 drained a pint 
of pus from the right iliac fossa and at 
autopsy found a large rusty pin in the 
vermiform appendix. The literature is 
replete with interesting episodes reported 
by early observers, all of which helped lay 
the foundation for the surgical attack 
which was to follow. As in all problems in 
surgery, the answer was not found until the 
pathological process was understood. The 
early workers considered that the disease 
began in the cecum and spread to the 
appendix. Kelly and Hurdon’’ state that 
Volz, in 1843, concluded that the appendix 
was at fault in affections of the right iliac 
fossa, more than was the cecum. The first 
operations were simple drainage and some 
modern surgeons or pseudosurgeons might 
take a lesson from this and restrict their 
activities to simple drainage until they 
have mastered the technic of removing the 
organ from the midst of coils of plastered 
intestine without breaking down nature’s 
wall of protection. Simple drainage remains 
the procedure of choice in large appendiceal 
abscesses, in which the appendix is not 
easily accessible and its removal would 
result in contamination of the general 
peritoneal cavity. 

Who first removed the appendix at 
operation, I do not know, but it is true 
that to American medical men goes the 
credit for the rapid advances in treatment 
of inflammation of the appendix made 
during the latter part of the nineteenth 
century. Reginald H. Fitz,® of Boston, 
read his paper on “Perforating Inflamma- 
tion of the Vermiform Appendix” before 
the Association of American Physicians in 
1886. He described the different results of 
perforation of the appendix, namely, gen- 
eral peritonitis and appendiceal abscess. 
He warned of the dangers if not treated and 
advocated early operation. Following pub- 
lication of Fitz’s paper in the American 
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Journal of the Medical Sciences, operations 
for the removal of the appendix became 
more and more frequent and were done 
with more confidence. McBurney® read a 
paper before the Medical Society of the 
State of New York in 1891, in which he 
reported twenty-four early operations in 
serious cases with only one death. Denver 
states that the work of McBurney, Rich- 
ardson, Murphy, Price, Fowler, Morris 
and others has added greatly to our knowl- 
edge of the subject and aided physician 
and surgeon in coping with the disease in 
a satisfactory and life saving manner. 
Denver’s own name must be added to 
those who by example and precept have 
established the fact that appendicitis is a 
disease with only one treatment and that 
surgical. It is fitting that the names of 
these men should be perpetuated through 
the names of instruments and technics in 
appendiceal surgery. If we are confronted 
with a case of appendiceal abscess we will 
probably open the abdomen through a 
McBurney incision, retract the margins 
of the wound with Richardson retractors, 
later use Deaver retractors after the plac- 
ing of packing sponges, insert Morris 
drains and after the patient returns to bed 
place him in the Fowler position. If he is 
unfortunate enough to develop a fecal 
fistula which is resistant to closure, we 
may resect a section of the bowel and if 
there is reason for shortening the operative 
procedure, anastomose it with a Murphy 
button. 

The management of the acutely in- 
flamed appendix involves two equally 
important factors, diagnosis and treat- 
ment. Success in this management is more 
likelv to be achieved if both are early. 
Obviously, early treatment is dependent 
upon early diagnosis. The responsibility for 
early diagnosis lies more often than not 
with the medical man rather than the 
surgeon. Frequently, the surgeon has no 
opportunity to share the responsibility 
unless he is invited. All too often the 
physician thinks of the surgeon as a 
technician to be called upon only if an 


operation is to be done; yet he himself has 
either never developed the ability for or 
has lost his interest in the careful and 
painstaking diagnosis of appendicitis. This 
places the patient in a not altogether en- 
viable position. Reginald Fitz,^ himself an 
internist, and a son of the man who read 
the paper on appendicitis before the 
Association of American Phvsicians, com- 
ments on the lack of interest in appendicitis 
among physicians, in a paper entitled, 
“The Challenge of Appendicitis,” pub- 
lished in 1939. He states that in the past 
fifty years only six papers on appendicitis 
have been read before the Association of 
American Physicians, while in the same 
period about ten times that many have 
been presented before the American Sur- 
gical Association. Alvarez’s,® “An Introduc- 
tion to Gastroenterology” has gone through 
three editions. This beautifully written 
discussion of the mechanics of the digestive 
tract in health and disease is among my 
most prized possessions and yet I am 
astounded when I note that he dismisses 
appendicitis with a few short paragraphs. 
In these he describes the case of a young 
woman who had a ruptured appendix and 
did not vomit. He infers that this is a most 
unusual circumstance. Six such cases are 
included in the small group analj'zed in 
this paper. 

The basis for the remainder of this paper 
is a series of one hundred consecutive cases 
of acute suppurative appendicitis treated 
on my service and upon which I have 
operated in the ten years since I entered 
private practice. From about 160 charts of 
cases diagnosed preoperativeU' as acute 
appendicitis I have eliminated all those in 
which the pathologist’s diagnosis or the 
gross appearance did not justify the final 
classification as acute suppurative appendi- 
citis, including of course the cases which 
had reached the more advanced stages, 
such as gangrene or perforation. The great 
majority of these patients were operated 
upon in a thirt\--five-bed hospital in a 
town of 5,000 inhabitants and the path- 
ological diagnoses were made at the 
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Memorial Hospital in New York Citj'. 
The remaining patients were operated 
upon in a fiftj'-bed hospital in a neighbor- 
ing town of 5,000 and the pathological 
diagnoses made by the hospital pathologist. 
The patients were referred mostly bj' 
general practioners in the two communities 
and came from the two towns, the sur- 
rounding farms and from summer colonies 
at several resort lakes. All cases of acute 
catarrhal appendicitis and those diagnosed 
by the pathologist as simple acute appen- 
dicitis, subacute appendicitis and chronic 
appendicitis have been omitted. There were 
no deaths among these, so they might be 
used to lower the mortality rate in a study 
of all patients operated upon. One hundred 
cases of acute appendicitis with pus or 
gangrene remain for our consideration. 
Twenty-five of these had perforated with a 
resulting peritonitis of greater or lesser 
degree. The data from these charts were 
tabulated and will be discussed under the 
general headings of diagnosis, prognosis 
and treatment. 

Dl.AGNOSIS 

Muller taught at the University of 
Pennsylvania that the symptoms of acute 
appendicitis in the order of their ap- 
pearance were: pain, tenderness, rigid- 
ity, vomiting, rapid- pulse, fever and 
leucoc\i:osis. 

Pain was present in all of the one hun- 
dred cases and was the only constant 
symptom. It was described as follows in 
the histories: 

No. of Oiscs 

Slight ,35 

Moderate 41 

Severe 24 

The locality of the pain varied, but the 
two most characteristic locations were 
around or above the umbilicus and shifting 
to the right lower quadrant or beginning 
originally in the right lower quadrant. 

Tenderness was present in ninety-eight 
of the cases and I consider it a more impor- 
tant symptom on which to make the 


diagnosis than pain. I refer of course to 
tenderness in the right lower quadrant. 
The point of maximum tenderness was 
usually, although not invariabl}’ at Mc- 
Burney’s point, which lies on a line between 
the anterior superior spine of the right 
ilium and the umbilicus and about one 
and one-half to two inches from the ilium, 
depending upon the size of the patient. 
In this series of cases the tenderness was 
qualified as follows; 

No. of Cases 


Absent 2 

Slight 19 

.Moderate 31 

Extreme 48 


Tenderness is best elicited b}' exerting 
gentle pressure at first and it is well to 
begin this pressure at some other point 
than McBurney’s, even on the left side. 
If there is real tenderness, the patient will 
usually mention it without an}^ questioning 
or it can be detected by facial or abdominal 
reactions or a flexed right thigh. These 
observations bear more weight than verbal 
answers for it is a very stoical individual 
who can mask the pain when pressure is 
made at McBurney’s point over an acutely 
inflamed appendix. A verbal declaration 
of tenderness coming from a grinning face 
usually fails to elicit much sympathy from 
me when unaccompanied b}' some other 
physical confirmation. It is not good for 
one’s reputation to operate for ticklishness. 

Rigidity was a close third, being present 
in ninety-two cases. This may be a difficult 
sign to evaluate, but it is worthy of careful 
consideration. It is so dependent upon the 
position of the inflamed organ that it is 
subject to wide variations. Do not expect 
it to be extreme, but take its presence 
seriously in any degree. These records 
showed it to exist in the following degrees: 


No. of Oiscs 

Absent 8 

Slight .41 

.Moderate 32 

Extreme , ,19 


These are the three cardinal symptoms 
of appendicitis, pain, tenderness and rigid- 
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it3\ Look for the others, but make your 
diagnosis on these. You will seldom be 
wrong. 

Fifty-seven of these patients vomited. 
In addition, nineteen others were nau- 
seated, making a total of seventy-six who 
were “sick at the stomach.” This is a 
symptom which cannot be neglected and 
when associated with abdominal pain is of 
major significance. 

Rapid Pidse. I took 75 as the normal 
and seventy-nine of these patients had 
pulse rates above this. Fever was present 
in eighty-five. These are seen to be frequent 
signs, but do not expect them to be marked, 
especially the fever. If it is high, consider 
carefully the other abdominal conditions 
and look outside the abdomen. You ma^- 
be rewarded with the opportunity to make 
a brilliant diagnosis. 

Blood counts were done in ninety-five 
of these cases and ninety of them had 
leucocxnosis, considering 10,000 white blood 
cells as the upper limit of normal. Onl}' 
ten of the ninety-five were below 12,000. 
The five patients with normal white blood 
counts were all males and four of them were 
past fifty years of age. Three of these four 
had elevated polymorphonuclear counts. 
Differential counts were done in seventy- 
three of the cases, sixty-nine having poly- 
morphonuclear counts above 70 per cent; 
fift3'-six or more than half had polymorpho- 
nuclear counts above 80 per cent, and 
fourteen above 90 per cent. The total white 
blood counts were very high in both 
patients who died. The polymorphonuclear 
count was high in one and not done in the 
other. 

To Muller’s classification of symptoms I 
have added diarrhea and constipation, for 
I was curious about these. Fourteen had 
diarrhea and fifteen were constipated, 
either chronically or prior to the attack. 
Do not be led astray by the presence of 
diarrhea ; look for a pelvic appendix. 

Pelvic or rectal examinations were re- 
corded in only forty-two of these cases. 
The findings were positive for a mass or 
right pelvic tenderness in thirty-three or 


75 per cent; fourteen of these were females. 
Pelvix tenderness in a female patient does 
not always mean salpingitis. If it is present 
on the right side, go back and review the 
other signs and symptoms, before referring 
the patient to the gynecologist. Extreme 
tenderness may be found on pelvic or rectal 
examination when the tenderness at Mc- 
Burney’s point is negligible. It may be the 
deciding factor between operation or non- 
interference in a very acute case of 
appendicitis. Pelvic or rectal examination 
should be done routinely or at least when 
the other findings are not convincing. 
Appendicitis is no exception to the rule 
that a sick person deserves a complete 
examination. 

PROGNOSIS 

The time of onset is of great importance. 
In the opinion of many, it should radically 
influence the treatment. This is debatable, 
but all agree that it definitely alters the 
prognosis. In the two deaths in this series, 
the onset preceded operation by forty- 
eight hours or more. Larger series of 
statistics invariably show that delay in- 
creases the mortalit3\ The necessity for 
drainage is one criterion of the seriousness 
of the case as seen at operation. Following 
is a grouping of these cases with regard 
to time of operation and whether or not, 
in the opinion of the operator, drainage 
was indicated : 


Time of Operation 
Following Onset 

1 Number 

r 

Drained, 

Number 

Per Cent 

Under 24 hours 

• ! 31 


22.9 

24 to 48 hours 


2 1 

46.6 

Over 48 hours 

•! 24 

! 

24 

100.0 


The taking of laxatives at the time of 
or following onset influences the prognosis. 
Deaver used to teach that purgation and 
perforation were almost synonymous. He 
enjoyed quoting the following verse: 

“Purgation means perforation 
In an appendix kinked and bad. 

Food and drink worr}' him. 

And aperients drive him mad.” 
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Twenty-two of this series arc known to 
have had laxatives. Six of these had 
demonstrable abscesses or peritonitis. In 
eight others the appendix was gangrenous 
or necrotic. Probably some of the others 
who had perforated appendices had taken 
laxatives, but did not admit it, when the 
history was taken. One young woman 
apologized for it, but said her mother had 
urged her to take the laxative, 

TltEATMENT 

There is only one treatment- operation. 
The optimum time for this, in certain 
cases, is still being debated by eminent 
authorities. Any patient with acute appen- 
dicitis admitted to a hospital and not 
operated upon, should probably be classi- 
fied in the final filing as untreated. With 
the exception of three cases, all the patients 
in this series were operated upon without 
delay. Operation was delayed in two of 
these because of an uncertain diagnosis 
and in one because the patient refused it 
for three days. Her obstinacy was rewarded 
with an appendiceal abscess and a pro- 
longed hospital stay. 

The question of anesthesia is one of 
importance. In the small rural hospital its 
choice may depend upon factors that do 
not come up for consideration in the large 
and completely staffed institution. In this 
series spinal anesthesia was used in seven- 
teen cases, general in thirty-three and 
avertin with general in fifty. If operation 
must be done without the services of a 
physician versed in anesthesia or a com- 
petent nurse anesthetist and the surgeon 
has had training and experience in the use 
of spinal anesthesia, I believe that form 
is the method of choice. It should not be 
used, however, without careful observation 
of the patient during operation, either b3f a 
phj'sician or a dependable nurse who will 
report immediately any change in the 
patient’s condition. The various means of 
combating the rare untoward sjTOptoms 
resulting from spinal anesthesia should be 
available and the surgeon should be 
acquainted with their use. The anesthesia 


of m\' choice, for most appendiceal surgery, 
is avertin, with a maximum of 70 mg. per 
kilo of bod^^ weight, supplemented with 
nitrous oxide and o.v\’gcn. In the verv' sick 
and toxic cases 1 sometimes prefer open 
drop ether. I agree, however, with the 
advocates of spina! anesthesia that it 
simplifies the operative technic. It has 
definite indications in selected cases and 
under certain circumstances. The surgeon 
contemplating rural practice should make 
a very special point of acquainting himself 
with the use of spinal anesthesia. Sooner 
or later he will find himself in a situation 
in which it is by far the best and safest 
method. 

The approach to the appendix is usualh' 
through a right rectus, muscle retracting 
incision or a gridiron, muscle splitting 
incision. The former is usualh' referred to 
as the Kammercr and the latter as the 
McBurney, although first described by 
McArthur. The right rectus incision may 
be varied by retracting the muscle laterally', 
rather than medialK', as Kammerer did, 
or bj' splitting the fibers. In this series of 
cases the McBurney incision was used 
sevent\-cight times, the right rectus 
twent\'-onc times and the transverse inci- 
sion of Davis once. The use of the right 
rectus incision was mosth' In the first few 
years of the period covered b^' this study. 
I became more and more convinced, that 
especially when operating with only one 
assistant, as we usually do in the small 
hospital, the McBurnex' incision reduced 
the technical difficulties to a minimum. 
It has mail}' advantages which are obvious 
to those who have given it an adequate 
trial. It is quicker, easier, more direct, 
safer, provides a better channel for drain- 
age and due to its not destroying blood or 
nerve supply, it is less likely to result in 
postoperative hernia. The opponents of 
this incision, who all too often have not 
tried it, argue that it is not satisfactory 
for e.xploration. We are operating for acute 
appendicitis, when we use this incision, 
not to palpate the spleen. Lahey,® who 
is not an opponent of the muscle splitting 
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incision of McBurney, but who prefers the 
right rectus approach, states, “In the 
surgical management of acute appendicitis 
we are concerned with a low mortality rate, 
with not spreading the infection, with 
visualization of the acutely inflamed ap- 
pendix and its removal, and with as little 
manipulation of the surrounding coils of 
intestine as possible, and to do this it is 
essential to have an incision of adequate 
length to permit wide exposure.” To this 
1 would add that the incision must be 
anatomically placed and we have a con- 
vincing case for the hlcBurney incision. 
If we adhere to sound surgical principles, 
we try to prevent contamination of an\- 
part of the peritoneal cavity beyond the 
right iliac fossa. This may be diflicult when 
the approach is across the coils of the small 
intestine, which are likely to present them- 
selves in the right rectus incision. If we 
have erred in our diagnosis and want to 
explore, this can be done, within limits, 
through the McBurney incision, especially 
with the use of the ^^^cir extension, which 
involves incising the rectus sheath and 
retracting the rectus muscle medially. On 
a rare occasion when the diagnosis is so 
far off as to require extensive procedures in 
distant parts of the abdomen, the McBur- 
ncy incision may be quickly closed and 
another incision made over the site of the 
pathological process. In such cases the 
low right rectus incision mav verv h’kefv 
have proved inadequate also. 

A certain female patient died from 
peritonitis following an appendectomy 
through a right rectus incision in a prom- 
inent New York hospital. It was the inci- 
sion taught on the service where the 
surgeon was trained. A member of a rival 
service remarked that if she had had a 
McBurne}’^ incision she would not have 
died. That would be difficult to prove, 
but Mont Reid,*® in 1934, reported a 
50 per cent decrease in the mortality from 
acute appendicitis in the Cincinnati Gen- 
eral Hospital after the adoption of the 
McBurney incision in place of the right 
rectus. All I ask is that the proponents of 


the right rectus incision try the Mc- 
Burney in ten consecutive cases of acute 
appendicitis. 

Another matter of technic of special 
interest to the surgeon dealing with ap- 
pendicitis is the treatment of the stump. 
I prefer to remove the appendix with the 
actual cautery, thoroughly cauterizing the 
stump, but I have no argument with those 
who prefer the phenol and alcohol treat- 
ment. The modern cautery, with boilable 
cord, handle and tip, make the use of the 
cumbersome draping of the cautery handle, 
with its attendent opportunities for con- 
tamination, unnecessary. After treatment 
of the ligated stump, it may be dropped 
back into the iliac fossa or buried with a 
previously inserted purse-string suture. It 
is incorrect to refer to this as inverting 
the stump, if the base of the appendix has 
been securely tied, prior to the removal of 
the organ. It is rather burying the stump 
in a pocket created in the wall of the cecal 
head. True inversion, as described by 
Ochsner and Lilly,” is the burying of the 
crushed, but unligated stump, so that the 
edges of the small collar of the appendix 
which remains will actually invert into 
the lumen of the bowel. They present a 
very good brief for this technic and I am 
convinced that carefully done it is the 
safest and most rational method of dealing 
with the stump. However, it is not a 
method to be tried with the casual or 
occasional assistant and this is the type of 
assistant we may have in the rural hospital. 
If he allows the base to escape from the 
grasp of his forceps, the field may be 
soiled with intestinal contents. 

A happy medium between the secure 
ligature of the base and true inversion is 
the use of a single knot, plain gut ligature, 
cut close, before inversion. Any amount of 
purulent material which forms in the wall 
of the cecum, will by its own pressure 
untie the single knot and empty itself 
harmlessly into the lumen of the bowel. 
I devised this technique after reading the 
paper by Ochsner and Lillj- and have used 
it with a feeling of security since then. 
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Jones^- described a similar technic in 1940. 
He modified the method of Lenander, as 
described by Kelly and Hurdon/ in which 
a temporary loop of suture material was 
placed around the base of the appendix, 
but removed before inversion of the stump. 
Jones grasps both strands of the loop liga- 
ture with the tip of a fine hemostat, close 
to the appendix. He inserts the purse- 
string suture, removes the appendix, which 
is clamped just distal to the loop and treats 
the stump with carbolic acid and alcohol. 
He then cuts the two ends of the loop 
ligature flush with the end of the hemostat 
and inverts the stump through the purse- 
string suture. He then releases the hemostat 
and tightens the purse string. Follow- 
ing this he reinforces the area with a silk 
mattress suture and presses the buried 
stump between the thumb and forefinger 
to open it and reinforces the suture line by 
suturing the stump of the meso-appendix 
over it. 

The question of drainage following the 
removal of the perforated or gangrenous 
appendix is one that requires considerable 
surgical judgment. Fifty-three of these 
wounds were drained; twenty-five of the 
patients having drains had ruptured ap- 
pendices. Discussion of the criteria for 
drainage in a paper of this kind, would be 
almost useless, for each individual case 
must be considered on its own merits. 
It might be well, however, to make the 
bold statement, “When in doubt, don’t 
drain.” This is contrary to the teaching of 
fifteen or even ten years ago, but is in 
accordance with the best surgical thought 
of todaj". This is especiallj'' true since the 
introduction of the sulfa drugs. Since the 
majority of these patients were operated 
upon before the widespread use of sulfa 
drugs in the peritoneal cavity, these aids 
were not used in many. However, in the 
later cases, sulfanilamide was introduced 
intraperitoneally in some and into the 
layers of the wound when wound con- 
tamination was feared. Sulfathiazole was 
reserved for systemic treatment, either 
orally or parenterally. 


It would be missing an opportunity in 
the discussion of the technic of the opera- 
tion for appendicitis, not to stress the need 
for extreme care and attention to details. 
Speed is of little consequence. The time for 
speed is in making the diagnosis and getting 
the patient to the operating table. I 
believe in trying to eliminate lost motion, 
but most motions may well be made 
deliberately and with extreme care. It is 
both discouraging and disgusting, when 
one has freed an adherent and gangrenous 
appendix with no soiling, to have the 
assistant wipe it across the edge of a fat 
wound margin, thus invdting a wound 
abscess. It will pay to have taken time to 
protect the wound edges with gauze and to 
have instructed the assistant as to what 
you expect of him. 

The assistant plays a very important 
role in any operation. Occasionally, his 
move is the most important one and the 
operator must not forget to assist him. 
It is well if the assistant has had some 
surgical training, but in any event he must 
be interested in the technic of the operation 
and take every opportunity to improve his 
own technic. Too many assistants think of 
themselves only as sterile hod carriers for 
a high priced brick la3’er and in so doing 
thej- often cease to be sterile. In rural 
practice, as well as in the cit}', the patient 
is safest in the hands of a well trained 
operating team. If residents are not avail- 
able, it is well to make use of members of 
the staff who show interest in and aptitude 
for surgical technic. Smooth team work 
requires working together and this is cer-^ 
tainlj' everj' bit as important in the re- 
moval of an appendix as it is in scoring a 
touchdown or completing a triple play. 

The operating room nurses, both the 
scrub nurse and the circulating nurse, 
should think of themselves as members of 
the operating team. The3’ should make 
themselves acquainted with the technic 
and methods of each operator and an- 
ticipate his needs, so that he does not have 
to break his train of thought, which is the 
guide to his technic. A scrub nurse should 
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have more than a speaking acquaintance 
vith anatomy, so that she can intelligently 
follow the steps of the operation. It is one 
of the duties of the surgeon to take every 
opportunity to instruct her in this, in order 
that her knowledge of and interest in 
anatomy will increase. 

I have offered a plea for more interest in 
appendicitis on the part of the physician, 
even though it mav not fall to his lot to 
take the leading role in the most dramatic 
part of the treatment. I must not close 
without mention of consultations. The 
surgical consultant should be called often 
and early in suspected appendicitis, but 
should not necessarily recommend opera- 
tion. So often the surgeon is called when 
the need for operation is evident to every- 
one in the house and the optimum time 
for operation is past. Physicians and 
surgeons alike are responsible for this. 
\\nien all surgeons begin to consider them- 
selves as students of surgery and not just 
operators and physicians begin to recog- 
nize them as such, the mortality rate from 
appendicitis will drop. An intelligent dis- 
cussion of a case of abdominal pain and a 
painstaking explanation of why operation 
is not indicated will gain more respect, if 
not fame, for the surgeon than the blunt 
statement, “She must be rushed to the 
hospital.” Of course I do not advocate this 
explanation when operation is indicated. 
One of the patients in this series, who died, 
was seen by one physician who did not go 
back to see him after his first examination. 
He was seen by another physician on the 
third day and surgical consultation was 
then asked for. He had peritonitis com- 
plicated by diabetes mellitus. The other 
patient had his onset one evening, was 
seen by a physician the following day and 
surgical consultation asked for twenty- 
four hours later. This was forty-eight 
hours after the onset. His appendix had 
not perforated, but the disease was far 
advanced. 

Dennis^^ discussed consultations in ap- 
pendicitus very intelligently, in a paper 


read before the Kings County Medical 
Society, (Brooklyn) in 1903. He said, 
“Beside the duty which belongs to the 
family physician, and the duty which 
develops upon the practical surgeon, there 
is still a common reciprocal duty which 
belongs to both. The mortality in appendi- 
citis can be reduced only by a hearty, 
cordial co-operation of both physician and 
surgeon, and when these relations are 
established, the death rate, small as it is, 
will be still further reduced, and both 
physician and surgeon can, by united 
action, contribute to the comfort and 
salvation of the patient. It is in this way 
only that the death rate can be reduced and 
until the family physician and practical 
surgeon meet on a common ground, and 
consult in perfect harmony, the death rate 
will remain where it is.” That is as true 
now as it was thirty-nine years ago. 

SUMMARY 

The history of appendicitis has been 
briefly reviewed and a plea made for a 
renewed interest in this disease on the part 
of all physicians. 

A series of one hundred consecutive 
cases of acute suppurative appendicitis, 
with two deaths, has been presented. In 
twenty-five of these the appendix had 
perforated with one death — ^a mortality 
rate of 4.0 per cent. In the seventy-five 
cases without perforation there was one 
death — a mortality rate of 1.33 per cent. 
The mortality rate for the entire series was 
2.0 per cent. 

These attacks occurred for the most part 
in young and middle aged patients, 7 o per 
cent being less than thirtv vears old and 
80 per cent less than forty. 

The symptoms as seen in this series have 
been presented as follows: pain, tenderness, 
rigidity, vomiting, rapid pulse, fever, 
leucocytosis, diarrhea and constipation. 
The constant presence of pain, although 
not usually severe, and the overwhelming 
frequency of tenderness and rigidity have 
been pointed out. Nausea and vomiting in 
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association with abdominal pain have been 
emphasized as of major significance. 

The importance of early diagnosis and 
operation and their relationship to mor- 
tality and morbidity has been stressed. 

The danger of laxatives has been 
reiterated. 

Treatment has been discussed with a 
plea for early operation. 

The advantages of certain points in 
technic have been mentioned. 

A frank statement of the need for more 
and earlier consultations in suspected 
appendicitis and a discussion of the re- 
sponsibilities of both physician and surgeon 
have been presented. 
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PREOPERATIVE HEMO-IRRADIATIONS 


Lieut. Comdr. E. W. Rebbeck, m.c. (u.s.n.r.) 

PITTSBURGH, PENNSYLVANIA 


REOPERATIVE protection by the 
Knott technic of ultraviolet blood 
irradiation therapy has been studied 
for the past five years at Shadyside 
Hospital in Pittsburgh. Since 1937, ap- 
proximately 4,500 idtra violet blood irradia- 
tions have been administered to about 
1,500 patients. Those cases in vhich this 
therapy vas administered preoperatively 
followed a subsequent postoperative course 
that merited a detailed study of its use 
as a protective preoperative measure. 

This therapy has been used for the 
successful treatment of difl'erent types 
of septicemias as reported by Hancock 
and Knott, ^ Barrett,- Miley,’ Rebbeck,^"® 
Milev and Rebbeck,® and Hancock.® The 
rationale of ultraviolet blood irradiation 
therapy and the known reactions taking 
place following administration in cases of 
septicemia indicated it should prevent 
the development of septicemia. Further the 
known reactions and rationale indicated 
that definite protection should be afforded 
the patient against postoperative reac- 
tions when the operative risk is of ques- 
tionable nature. 

The primary field of clinical investiga- 
tions was that of incomplete septic abor- 
tion as reported by the author. This paper 
described a radical and successful treat- 
ment consisting of preoperative ultraviolet 
blood irradiation therapy followed by 
dilatation and curettage, using a sharp 
curet as in clean cases. Our experiences in 
other pathological conditions show that 
ultraviolet blood irradiation therapy used 
preoperatively is a safe procedure, per- 
mitting radical and advantageous depar- 
ture from conventional treatment of at 
least the following diseases and in the 
following manner; 

1. Acute Rheumatic Fever and Rheumatic 
Arthritis. Tonsillectomy and adenoidec- 


tomy as well as teeth extractions in the 
early acute febrile stage. 

2. Multiple teeth extractions in bad risks 
from, the standpoint of mouth sepsis and 
cardiac conditions, particularly coronary 
thrombosis. 

3. Bad Thyroid Risks. Partial or com- 
plete thyroidectomy in one stage. 

4. hicoinplete Septic Abortions. Prompt 
dilatation and curettage in the febrile 
stage. 

5. Acute Cholecystitis. Immediate chole- 
cj'stectomy. 

6. Lxmiphangiitis, Lymphadenitis, Cel- 
lulitis. Early localization or disappear- 
ance of the infected process. 

Acute rheumatic fever with diseased 
tonsils or abscessed teeth as the focus of 
infection often present serious problems in 
treatment. The physician generall}' has to 
treat conservatively, fearful of setting up 
septicemia or a local spread of sepsis by 
resorting to surgery in the acute febrile 
stage. Often the result is that by the time 
it is considered safe to remove these foci 
the heart has been irreparably damaged. 

Frequentl}’ the surgeon is faced with a 
toxic goiter in which the response to pre- 
operative treatment is unsatisfactory, i.e., 
the basal rate cannot be brought down to a 
sufficiently low level to be considered safe 
for operation, or in an elderly patient 
with toxic adenomas and a bad cardiac 
risk. 

A case of acute suppurative cholecystitis 
that the best clinical data indicate should 
be treated conservativeh' for twenty-four 
to forty-eight hours to avoid so-called liver 
shock, which could during this period sus- 
tain even more bile duct and liver damage 
from the infected gallbladder. 

In septic abortion because of well 
grounded fears of spreading infection 
locally and even breaking down barriers to 
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produce septicemia, the surgeon is fearful results at a much earlier date than routine 

of cleaning out the uterus with resulting treatment would allow. 

pelvic disorders necessitating later pelvic The procedure of administration of 



Fio. I. A, Case I. 



Fig. in. 


surgerjf or even death from septicemia, not ultraviolet blood irradiation therapy has 
to mention the incidence of sterility'. been described by Mile3%’® and brieflN' con- 

Acute cellulitis with hTOphangiitis and sists of the withdrawal of a portion of the 
lymphadenitis can be a verj" dangerous patient’s venous blood, citrating it and 
problem and in some instances will progress exposing it to ultra\nolet raj'S of specified 
to septicemia. wave lengths and intensiU' for a definite 

The foregoing are a few of the pathologi- period of time and returning it to the 
cal conditions which we have obser\-ed to patient, 

have responded verj- nicelj- to preoperative The following are some t^'pes of cases 
blood irradiation therapj' and made surgi- treated for preoperative protection and the 
cal intervention possible with gratif3'ing results obtained: 
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CASE REPORTS 

Case i. No. 99794. Miss G. gave a history 
of shifting joint pains with swelling, tender- 
ness, and fever for three days prior to admis- 


had completely disappeared. The systolic mitral 
murmur which had been present before 
operation disappeared. She was sent home on 
the ninth postoperative day in good condition. 




sion. It was decided that the tonsils were the 
cause of this acute rheumatic fever. On the 
fifth day of her acute illness preoperative blood 
irradiation was given followed in one hour bj' 
tonsillectomy. A transient Staphylococcus al- 
bus appeared in her blood stream Immediately 
after operation. No untoward symptoms de- 
veloped. Her sedimentation dropped from 
76 mm. in one hour to 12 mm. in one hour. 
On the sixth postoperative day joint symptoms 


One month later a peri-apical abscess of the 
lower left first molar developed, and her joint 
symptoms began to recur. She was readmitted. 
Another preoperative blood irradiation was 
given. The tooth extracted, and this time a 
transient hemolytic streptococcus appeared in 
her blood. However, she convalesced unevent- 
fully and was discharged on the eighth post- 
operative day completely free from heart 
complication and joint symptoms. 
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Extraction after irradiation affords the and complicated bj' a septic state which b}- 
patient only mild discomfort and healing November 18th, presented a semiconscious 
is accelerated. When one considers the patient with a temperature of pulse 104, 




Fig. 3. Case iii. 


usual conservative method of handling 
these cases in which so many heart lesions 
of prominent nature develop, the protec- 
tion afforded by ultraviolet blood irradia- 
tion therapy used preoperatively merits 
intensive study. 

Case u. No. 70011. Mr. G. suffered an 
attack of coronary occlusion on November 11, 
i 937 » which was considerably relieved the 
next day, but acute rheumatic fever super- 
vened on this date, became progressively worse 


although his blood urea maximum was only 
14.4 mg. The patient had a very septic con- 
dition of his gums and teeth with nine retained 
roots in the lower jaw, six nonvital teeth 
with retained roots in the upper jaw. Blood 
irradiation tlierapy was instituted on Novem- 
ber 1 8th. Within three days his joint symptoms 
had practically subsided. He was mentally 
alert. His temperature had subsided to 
With joint symptoms recurring progressively 
worse the next three days it was decided that 
in view of the septic mouth condition being the 
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probable focus of his rheuiiiatic fever, cxtrac- undoubtedly was a life saving measure in this 
tion was the only possible means of relief, instance. When last heard of this patient was 
Blood irradiation therapy was again given on working at his engineering occupation in 
November 24th, and the six teeth in his upper August, 1938. 



mouth extracted. His peak reaction to this 
extraction was io3°f. temperature, pulse 120. 
However, no positive blood cultures were 
obtained. On December 9th, the remaining 
nine teeth were extracted, and the peak 
reaction was ioo.4°f., pulse 100. Blood irradia- 
tion therapy was again performed on December 
17th. The patient was discharged on January 
24, 1938, in good f general condition. This 
radical departure in the way of extracting 
teeth in the presence of acute theumatic fever 


C.xsE III. No. 88126. Mr. B. had a basal 
rate on November 1 1, 1940, plus 86, and plus 62 
on November i8th, and plus 62 on November 
22nd. Despite rest in bed, Lugol’s therapy 
and phenobarbital. His pulse rate ranged up to 
a peak of 118. He received blood irradiation 
therapy on November 20th, and again on 
November 25th. A thyroid resection was per- 
formed on November 27th. His peak reaction 
was io2.6'’f., pulse 136 which had subsided to 
99.4°F. temperature and pulse 90 within 
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forly-ciglit Iiours. Jlc was clisthargccl in gotnl 
condition on December 6, 1940. 

Our experience has shown in several 
other similar cases that preoperative blood 


i ler peak reaction was a temperature of 
I()4.2 '’f., pulse 104, and within forty-eight 
hours her temperature had dropped to ioo“f., 
pulse 84, peak. She progressed to normal 
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Fig. 7. Case vii. 


irradiation aflfords definite protection to 
this t3'pe of goiter which does not respond 
to preoperative iodine therapj'. 

Case iv. No. 10-4000. Miss Y. had a basal 
rate of plus 76 on December 4, 1942, plus 86 
on December 9th, despite rest in bed, Lugol’s 
solution and phenobarbital. Her pulse rate 
averaged up to 140. She was quite nervous 
and restless. Preoperative blood irradiation 
therapy was given on December 12th, and 
thyroid resection performed on December 14th. 


convalescence and was discharged on December 
24, 1942. Her basal rate on Januarj' 4, i943> 
was minus one, and pathological diagnosis, 
diffuse toxic goiter (exophthalmic). 

This tj-pe of goiter, we believe, would 
be a verj' precarious operative risk par- 
ticularlj’^ for a one-stage operation. 

Case v. No. 95987. Mrs. P. had an attack 
of acute cholecj'stitis and was operated approxi- 
matelj' ten hours after her attack began. She 
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was given preoperative blood irradiation ther- 
apy. At operation an enormously distended 
gallbladder was found with quite thick edem- 
atous walls and a stone impacted in the cystic 
duct. As yet the bile was clear. 

In this type of case it is our belief from 
experience in other patients that if some 
means is afforded to proceed safely with 
immediate operation, much less damage is 
apt to result to the bile ducts and cells 
of the liver. With the exception of an 
occasional atelectasis no detrimental reac- 
tions have been observed .in performing 
immediate operation in acute cholecystitis. 
From a period beginning December, 1941, 
through September, 1942, no atelectasis 
developed in our surgery, and it is our 
opinion that this sequel did not occur, 
despite spinal anesthesia, because these 
patients were treated by postural lung 
drainage and careful attention was paid to 
deep breathing postoperatively (in other 
words we raised the backrest in all cases 
approximately thirty degrees immediately 
after operation). Incidentally, no head- 
aches were observed. 

We also believed that the bad operative 
risk, particularly the toxic cases and 
elderly patients with serious cardiac con- 
ditions, went through their operation 
much better because they were given blood 
irradiation therapy before operation. 

Case vi. No. 96573. Mrs. C. admitted 
taking quinine and using a slippery elm stick 
to produce abortion. She was pregnant about 
six weeks. Her bleeding on admission was 
scant, temperature i03°f., pulse 130. The next 
morning blood irradiation therapy was given 
and immediately dilatation and curettage 
performed using placental forceps and a sharp 
curet. Tissue examination showed necrotizing 
placental tissue. Her convalescence was un- 
eventful. She was discharged on the fourth 
postoperative day in good condition. 

This type of patient is dangerous to 
operate upon in this way both from the 
standpoint of local spread of infection and 
septicemia. Blood irradiation has been a 
remarkable protective therapy for these 
patients. 
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Case vn. No. 77049. Mr. J. was admitted 
with a marked lymphangiitis and axillarj" 
adenitis involving the right wrist and arm 
which occurred from squeezing a small pustule 
on his wrist. A blood culture taken on admis- 
sion showed nonhemolytic streptococci. He 
had severe axillary pain necessitating morphine 
for its control. The next day blood irradiation 
was given. His temperature began to recede 
by lysis. Within twenty-four hours the pain 
was decidedly relieved; the streaks faded 
definitely and there was less swelling. Over the 
next ten days the axilla gradual^’- softened to a 
point at which incision and drainage was 
indicated. The same organism was found in 
the cultured pus. The patient then progressed 
to an uneventful recovery. 


We feel this is an instance frequentl}'^ 
observed of localization of infection follow'- 
ing blood irradiation. Subsequent blood 
cultures were negative. In many cases of 
such a pathological disorder of milder 
nature the inflammatory process has been 
seen to subside completely and usually 
within twenty-four to thirty-six hours. 

The foregoing cases tvere selected for 
publications as examples of the reactions to 
surgery when ultraviolet blood irradiation 
therapy is administered preoperatively. 
Careful perusal of the charts and case 
histories show that a safe means of protec- 
tion is afforded a poor operative risk by 
use of the Knott technic of ultraviolet 
blood irradiation therapy preoperatively 
in at least the pathological conditions men- 
tioned. A marked decrease in the morbidity 
and mortality in these diseases has been 
accomplished. 
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CERVICAL LESIONS OF BRANCHIAL ORIGIN* 
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T he mode of origin and the surgical 
treatment of sinuses, fistulas and 
associated lesions located laterally in 
the cervical 'region have been the subject 
of considerable interest to surgeons. An 
opportunity to treat three patients with 
affections, presumably of branchial origin, 
brought the questions of diagnosis and 
therapy to our attention. One patient 
admitted with an apparently complete 
cervical sinus presented a particularly 
interesting surgical problem. The other two 
patients offered the simpler therapeutic 
task of the removal of the cer\’ical auri- 
cles discovered during routine physical 
examinations. 

It is generally believed that the view of 
Rabl' is correct that the lateral cervical 
sinuses, fistulas, cysts and auricles arise 
from the branchial clefts, usuallj’ the 
second. The branchial apparatus is present 
in the human embryo from the tenth to 
about the fortieth day of intra-uterine life. 
Wenglowski, a Russian surgeon, advanced 
a second view based upon an extremelj’ 
careful and lengthy study of the em- 
bryology of the cervical region. His work 
has been reviewed at length bj' Mej^er,® 
who has made it available in English. 
Wenglowski believed the unobliterated 
thymic duct gave rise to these congenital 
abnormalities. Bailey ‘ points out that the 
existence of cartilaginous cervical auricles 
in the lower part of the neck cannot be 


NEW JERSEY 

e.xjjlained according to the views of Weng- 
lowski, who stated that branchial remains 
do not occur below the level of the hyoid 
bone. The cervical auricles are almost 
certainly of branchial origin. 

The branchial sinuses and fistulas lie 
laterally in the neck. They may extend 
from the base of the skull, as illustrated by 
Case I of this report, to a point just above 
the clavicle medial to the sternocleido- 
mastoid muscle. They are divided into three 
types by Bailey:' (i) complete fistulas with 
outer and inner openings, which are usually 
near the tonsillar fossae; (2) incomplete 
e.xternal sinuses with an outer opening 
only; and (3) incomplete internal sinuses 
with inner openings onlj'. The last type is 
the most uncommon. Douglas' described a 
patient, who was able to distend his neck 
with air forced from the mouth into the 
track. The branchial cysts lie, as a rule, 
anterior to the sternocleidomastoid muscle 
in the upper portion of the neck. The 
cervical auricles are found just above the 
clavicle in close relation to the medial 
margin of the sternocleidomastoid muscle. 

The sinuses and fistulas are lined with 
stratified squamous or columnar ciliated 
epithelium; 13'mphoid tissue and striated 
muscle are found in the deeper portions of 
their walls. The C3"Sts present a similar 
structure with the epithelium coramonh' 
stratified squamous in t3’pe and with 
large masses of lymphoid tissue in the 
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\Yalls. The cervical auricles are composed of 
fibrous, elastic or hyaline cartilage. 

The lesions of branchial origin are 
removed by operation because of signs of 
tumor, discharge, or recurrent infection and 
the possibility of neoplastic alteration. 
Eving''^ states that the branchial remains 
may give rise to either chondromas or deep 
and often very malignant acanthomas of 
the neck. Carp and Stout- found four 
probable branchiogenic epithelial neo- 
plasms in a gi'oup of 1,538 cancers. They 
point out, as do Cutler and Buschke,^ that 
the diagnosis of branchiogenic carcinoma 
must not be made unless all possibilities of 
other primary origin especially in the 
nasopharynx have been excluded. Cutler 
and Buschke^ believe that primary bran- 
chiogenic carcinomas are certainly very 
rare. 

Complete surgical removal of the bran- 
chiogenic lesions is the ideal method of 
treatment. The attainment of this object 
may be quite simple as with the usual case 
of cervical auricle (Cases 11 and iii). The 
close proximity of the more extensive 
lesions to the important cervical structures 
make their removal more difficult. Further- 
more, the lesions are, in part, deeply seated 
and may be inaccessible for total removal. 
An incision parallel to the track of a sinus 
or fistula is commonly used. Bailey* has 
suggested, ho\ve\’er, the employment of 
transverse incisions. After dissection has 
been carried from the lo^Yer incision at the 
skin opening of the track as high as pos- 
sible, a second incision is made through 
which the operation may be completed. 

The first case of this report is described 
in detail because of its interesting surgical 
aspects. The sinus track reached from 
above the clavicle to the base of the petrous 
portion of the temporal bone. 

CASE REPORTS 

Case i. W. J., a twenty-five year old white 
soldier, was admitted April 4, 1942. For ten 
years the patient had been conscious of a small 
lump just above the inner end of the right 
clavicle. Two years previously the mass had 


been incised and clear fluid obtained. Since 
then drainage had been intermittent. No food 
particles had ever passed from the openings. 
The family history was without significance. 
Examination disclosed a fluctuant, nontender 
mass about 2.5 cm. in diameter at the anterior 
margin of the right sternocleidomastoid muscle 
just above its insertion into the clavicle. A 
small amount of purulent fluid could be ex- 
pressed from small openings through the scar 
tissue over the mass. A firm narrow cord could 
be palpated running along the anterior aspect 
of the sternocleidomastoid muscle up to the 
level of the hyoid bone. The pharynx was not 
unusual and the right tonsil presented no 
abnormalities. The larynx appeared normal on 
indirect laryngoscoplc examination. A diag- 
nosis of lateral cervical sinus of branchiogenic 
origin was made. 

April 10, 1942, with local anesthesia, the 
swelling was incised to provide adequate drain- 
age, and a portion of skin and wall of a small 
cavity lined with mucous membrane was re- 
moved for pathological study. Histological 
examination of the tissue demonstrated a seg- 
ment of epidermis, in which there was some 
hyperkeratosis and Inqjertrophy of the rete 
pegs with chronic inflammatory infiltration. 
Adjacent to this epidermis there was a zone of 
transition to a pseudocolumnar ciliated tj-pe of 
epithelium resembling that found in the nasal 
cavity. No mucous glands or goblet cells were 
seen. The presence of the two types of epithe- 
lium in tissue from this region was considered 
indicative of branchial origin. Culture of the 
pus demonstrated nonhemoh-tic staphylococcus 
aureus. Tubercle bacilli were not found in 
smears and no fungi grew on Sabouraud’s 
medium. 

The wound was treated with Dakin’s solu- 
tion. A probe could be passed 4 cm. up the 
track from the skin edge. lodochloral was 
injected into the track, and roentgenograms 
(Fig. i) showed it reaching from the second 
thoracic to the sixth cervical vertebra. 

Operation was performed April 23, 1942, with 
an intratracheal tube in place. Open drop ether 
anesthesia was used with insufflation, when 
necessary, late in the operation. An incision 
encircling the scar tissue around the opening 
of the track at the base of the neck was ex- 
tended upward along the anterior margin of 
the sternocleidomastoid muscle for 10 cm. The 
track itself was readily removed by sharp dis- 
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track. A healed scar vas seen running up to the 
orifice of the right eustachian tube. A bougie 
was readily introduced into the eustachian 
tube. The cervical wound was nicely healed. 

It was believed that the position of the 
orifice of the track was quite satisfactory since 
it was well removed from contact with fluid and 
food during deglutition. 

May 20, 1942, a left tonsillectomy was per- 
formed with local anesthesia. The soldier was 
discharged to duty June 5, 1942. 

Histological examination of the excised 
tissue (Fig. 2) demonstrated in sections from 
the lower portion adjacent to the skin a lumen 
lihed with columnar epithelium. Sections from 
the mid and superior portions showed a lumen 
lined by ciliated columnar epithelium with 
gland-like pouchings. The lumen was filled with 
inflammatory debris. The surrounding tissue 
was densely infiltrated with lymphocytes. 
Further from the lumen hyalinized fibrous 
tissue surrounded, in turn, by striated muscle 
was found. 

The described case illustrated probably a 
truly complete branchial sinus. The roent- 


since they may give rise to true neoplasms 
benign or malignant. 

Case ii. I. K., a twenty-three year old 
white soldier, was admitted April 9, 1942, and 




Fig. 2. Case i. Excised sinus track 
and right tonsil. 

discharged after treatment for a gastrointes- 
tinal complaint Maj-^ 12, 1942. During routine 
physical examination a freely movable mass 
(Fig. 3) about the size of the tip of a thumb was 
found at the anterior lower margin of the left 
sternocleidomastoid muscle. Its consistency 



Fig. 3. Case 11. Pliotograph of cervical auricle. 


genographic examination was misleading since 
it did not delineate the full length of the track. 
Removal was carried out through a combined 
cervical and transoral operation including 
tonsillectomy. Marsupialization of the superior 
portion of the track was adopted as the most 
safest method of disposition. 

The simple surgical problem of treatment 
of the cervical auricles is showm by tAvo 
cases. These congenital lesions should be 
removed since they are disfiguring and 


was that of twisted cartilage. A diagnosis of 
branchial cleft developmental abnormality was 
made. The lesion had been present since birth. 
The entire mass was readily excised through a 
transverse incision with local anesthesia. 

On section of the removed tissue a small por- 
tion of cartilage was found beneath the skin. 
Histological examination demonstrated incom- 
pletely developed elastic cartilage surrounded 
by normal skin and subcutaneous tissue. 

Case hi. W. C., a twenty-one year old 
white soldier, was admitted April ii, 1942, and 
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discliarged April 30, 1942, following treatment 
of a dermatological complaint. During physical 
examination a small, smooth mass probably 
containing cartilage was found lying above the 
right clavicle. It was slightly elevated above the 
skin level and lay anterior to the right sterno- 
cleidomastoid muscle. The swelling, which had 
been present since birth, was about 2 cm. in 
diameter. A diagnosis of cervical auricle was 
made. The mass was readllj"^ excised through a 
transverse incision with local anesthesia. 

On section of the excised tissue a small cyst- 
like space was found lined with dense friable 
tissue. Histological examination showed small 
nodules of adult elastic cartilage separated by 
bands of fibrous tissue. 

SUMMARY 

A brief review of the developmental 
background of the lateral cervical sinuses, 


fistulas, C3'sts and auricles has been pre- 
sented. In all likelihood thej"^ are of branchial 
cleft origin. Surgical excision is the recom- 
mended treatment as shown in the cases 
described. 
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OSTEOCHONDROFIBROSARCOMA OF THE BREAST=^ 


CASE REPORT 

G. A. Carlucci, and R. F. Wagner, m.d. 


Visiting Surgeon, Bellevue and Misericordia 
Hospitals 

NEW YORK, 

S ARCOMA of the breast of all types 
represents 0.3 to 9.0 per cent of all 
malignant tumors, the higher percent- 
ages occurring in the figures of the earlier 
authors. This is explainable on the basis of 
two factors; First, all cases of cystosarcoma 
phyllodes were classed as malignant, and 
secondly, many tumors which were called 
round cell sarcoma, are now thought to 
have been anaplastic forms of carcinoma. 

Classification of sarcoma of the breast 
was for many years in a hopelessly muddled 
state, largely because of the raritv of these 
tumors. Much of the older literature is 
worthless, since the only grouping made, 
was on the basis of cell shape, i.e., “spindle 
cell,” “round cell,” and “giant cell” 
sarcoma. 

Fox, in 1934, was one of the first to pre- 
sent a comprehensive classification, based 
on histogenesis. He divided the connective 
tissue of the breast into four types; (i) In- 
tralobular — giving rise to intracanalicular 
fibro-adenoma, and cystosarcoma phyllodes, 
both benign and malignant; (2) perilobular 
— giving rise to pericanalicular fibro-ade- 
noma, and adenofibrosarcoma; (3) inter- 
lobular, and (4) mterlobar — both giving 
rise to pure fibroma, (extremely rare) and 
true fibrosarcoma. 

Thus, it may be said that there are three 
types of fibrosarcoma arising from the con- 
nective tissue of the breast; cystosarcoma 
and adenofibrosarcoma, in which tumors 
there occurs an active proliferation of the 
epithelial as well as the connective tissue 
elements; and true fibrosarcoma, which 
contains fibroblasts alone. 

Besides fibrosarcoma, a few cases of 
liposarcoma, neurogenic sarcoma, leiomyo- 

* From the First Surgical I 


NEW YORK 

sarcoma, rhabdomyosarcoma, etc., are 
reported. Lymphoblastoma is occasionally 
seen, usually in conjunction with disease 
of the lymphatic system elsewhere, since 
there is normally no lymphoid tissue in the 
breast. Another rare and interesting tumor, 
the so-called “carcino-sarcoma,” is dis- 
cussed at greater length below. 

CARTILAGE AND BONE IN BREAST TUMORS 

Cartilage, osteoid tissue, and bone are 
reported as occurring in those growths con- 
taining active epithelial elements, (e.g., 
Davidsohn — in cystosarcoma; Miller and 
McCarty — in adenofibrosarcoma) and in 
those which do not (e.g., Sailer — in true 
fibrosarcoma). Thus on a histogenetic basis, 
these tumors cannot be classified as a dis- 
tinct subgroup of fibrosarcomas. 

The origin of these tissues is a matter of 
considerable dispute. Various authors main- 
tain that they arise from ; ( 1 ) Ectopic groups 
of cells which would normally go into the 
formation of the thoracic cage; (2) rests of 
totipotent embryonal cells; (3) metaplasia 
of fibroblasts. 

This resolves itself into an argument as 
to whether these tissues arise from cell 
rests, that is, that the characteristics of the 
tissues formed depend on properties inher- 
ent in the chromosomes of the cells which 
give rise to them, Avith variation possible 
on a basis of mutation alone (theories i and 
2); or whether they arise as the result of 
the action of local biochemical changes on 
the primitive fibroblast (theory 3). 

The most baffling tumor is the carcino- 
sarcoma, which consists of intimately inter- 
mingled areas of carcinoma and sarcoma. 
Several cases are reported in which cartilage 
'ivision, Bellevue Hospit.nl. 
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and bone have been observed in the sar- discovered cartilage in the sarcomatous 
comatous areas (Tudhope, Kreibig). Many areas (Haagenson, quoted b3'^ Stout). The 
authors regard these tumors as teratomas, most conclusive evidence for the meta- 



breast; lateral view. 


Others believe that they arise from the 
“collision” of separate tumors growing in 
the same area; while the newer concepts 
from the experimental school state, that 
they are formed as the result of a local 
physiological status which excites both the 
epithelium and connective tissue to the 
formation of neoplasms. 

To support one extreme in the argument, 
there is the case of Mclver, which fulfills 
the classical description of teratoma, con- 
taining cartilage, epithelial C3^sts, an alve- 
olar process and well formed teeth. Similar 
cases are reported bj^ Coues, D’Allaines 
and Hielj^ and Gioia and Bianchi. 

On the other side, certain workers, trans- 
ferring carcinoma in the breasts of mice, 
found sarcoma arising in the concurreiitlj' 
transplanted connective tissue, after sev- 
eral generations, and in several such cases 


plastic theor}"^ is advanced by Dunning, 
Bullock, and Curtis, who induced car- 
cinoma, carcinosarcoma, and sarcoma, 
including osteochondrosarcoma, b}-^ the 
subcutaneous injection of 3, 4-benzpyrene 
into the breasts of rats. 

The infrequent incidence of cartilage 
and bone in the breast maj* be appreciated 
bj"^ examining the figures collected at some 
of the larger clinics. In 1915, Geist and 
Wilensk}'- reviewed the literature as far 
back as 1858, and collected 435 cases, 
among which, they found seventeen cases 
reported to contain one or both of these 
tissues, roughlj'^ 4 per cent. More recent 
figures are as follows: Bishop, one case 
in twenty-four; Fox, one in sixty; Miller 
and McCartj', one in thirtj'-five; Sailer, 
two in fourteen; Stout and Hill, three in 
twent}’, A compilation of these series 


NewSuriks Vol.LXI. No.2 


W duller SurCOlllcl of BrCtlSt American journal of Surgery 2*/^ 


yields an approximate incidence of 5 per 
cent. 

Articles dealing specificalh* -with this 
subject are largeh* isolated case reports. 
However, in 1937, Raso made an ex- 
haustive search of the literature, and col- 
lected seventy-five tumors of all types 
containing cartilage and bone. Most of 
these are, from his histological descrip- 
tions, fibrosarcomas. Further search in 
the journals available to us has revealed 
several more such cases, and we were also 
fortunate enough to observe one. 

CASE REPORT 

J. K., a forty-eight year old negress, was 
admitted to Bellevue Hospital on November 2, 
1941. Her complaint was a large swelling 
of the left breast. She stated that it had started 
eighteen months previously, and had recently 
grown very rapidly, with the de\'elopment of a 
large, foul-smelling ulcer four weeks before 
admission. She denied weight loss, weakness 
and other constitutional symptoms. 

Her past history was significant in that 
she had malaria in 1922, and was suspected 
of having pulmonary tuberculosis in 1938, 
which was never proved. There was no venereal 
history. She was married and separated 
having had eight normal deliveries. Her meno- 
pause occurred four years ago. 

Physical examination showed a fairly well 
developed and nourished negress in good 
general condition. Detailed examination was 
essentially negative except for an enormous 
enlargement of the left breast, with a big, 
foul-smelling ulcer medial to, and below the 
nipple. (Fig. i.) The mass was irregularly 
nodular in contour, of the consistency of firm 
sponge rubber, and slightly tender on palpa- 
tion. A few small lymph nodes were palpable 
in the left axilla. The right breast was normal. 

It was believed that the size of the mass 
and the ulceration justified a palliative mastec- 
tomy which was performed on November 5th. 
The ' entire breast and the pectoral portion 
of the pectoralis major were removed. In the 
region of the sixth costochondral junction 
was a small area where the tumor apparenth’" 
infiltrated the chest wall. The wound was left 
wide open, the area being partially covered 
with about twelve Thiersch' grafts. 


The patient went into shock after the oper- 
ation but responded to supportive therapy. 
The grafts took well, and the wound appeared 



Fig. 3. Osteochondrosarcoma of the breast. 
Pliotograpli showing chest wall with Thiersch 
grafts and beginning recurrence. 


in good condition at first, but within three 
weeks, there was evidence of a local recurrence 
at the site where the tumor had invaded the 
chest wall. (Fig. 2.) This mass grew very 
rapidly, and roentgenograms of the chest 
showed a considerable spread in the lungs. In 
spite of an extensive course of radiotherapj", 
the patient followed a downhill course, and 
expired on the fifty-second postoperative day. 
Permission for postmortem examination was 
refused. 

Pathological Descriptioii. The specimen (Fig. 
3) is a large breast from a colored female, 
measuring 25 cm. in diameter. Nipple, and skin 
over most of the mass appear normal, but 
about 8 cm. medial to the former is a large 
shallow ulcer 10 cm. in diameter with proud 
edges. The base is formed bj’’ friable yellowish 
tissue and covered with foul slough. On section, 
there is a narrow band of connective tissue 
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just beneath the skin in wliich a few breast 
ducts can be made out. Invading this layer 
and the skin to form the base of the ulcer and 


mass is formed by a thin laj^er of fibrous tissue, 
fat, and the remnants of the pectoralis muscle. 
At one point, there is a small area where the 



Fig. 4. Photograph showing cross section of tlic tumor with necrosis 
of centra! portion. 
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Fig. 5. Low power magnification, showing different types of cells, osteoid 

rlf»r^r»«itc r*artflncrf». fto. 


extending down almost to the plane of surgical 
excision is a mass of smooth, fairly firm, white 
tissue, which is semitranslucent and resembles 
fish flesh. Extensive necrosis has occurred in 
the center of the mass, resulting in the forma- 
tion of a cavity lo to 12 cm. in diameter, which 
communicates by a small sinus with the ulcer 
on the surface. The walls of the cavity are 
ragged and friable and it is filled with necrotic 
and hemorrhagic debris. The under side of the 


tumor tissue appears to have perforated this 
layer. 

Microscopic examination of sections taken 
from the surface of the breast reveal stratified 
squamous epithelium, beneath which is a 
narrow layer of areolar connective tissue 
containing a few breast ducts, normal except 
for compression. Under this layer, and invading 
it from below, is seen a large mass of abnormal 
connective tissue cells. For the most part. 
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they arc spindle-shaped, with large, oval, 
.vesicular nuclei, and scanty cytoplasm. They 
are loosely arranged in narrow intersecting 
bands, throughout whicli numerous round and 
polygonal cells of varying size arc scattered. 
Mitotic figures are moderate in number. In 
many places, arc multinucleate giant cells 
of the foreign body tyjie, which are as numer- 
ous in intact areas as in those where necrosis 
has occurred. In some sections, taken from 
widely separated parts of the tumor, are small 
islands of cartilage in the midst of fibroblastic 
elements, and in others are areas of typical 
osteoid tissue, merging imperceptibly with the 
surrounding tumor mass. In some of these 
small masses of calcium are deposited. Several 
sections from the deeper portions of the tumor 
show a number of areas in which the usual cell 
type has been replaced by closely packed 
masses of the large round cells. The cytoplasm 
is basophilic, and the nuclei arc large, vesicular 
and contain one or more hypcrchromatic 
nucleoli. Mitoses arc very numerous, and each 
of the groups appears to surround a central 
blood vessel. Sections from the wall of the 
cavity reveal massive hemorrhagic necrosis and 
an acute innammatorj’ c.\udate. In sections 
taken from the plane of surgical c.vcision, 
several being taken from the suspicious area 
described, the tumor tissue is found covered 
at all points by a narrow layer of fibrous and 
adipose tissue, witli a few widely separated 
areas of striate muscle. Diagnosis: Ostco- 
chondrofibrosarcoma of the breast, 

REMARKS 

This represents a case of fibrosarcoma 
of the breast w'lthout the presence of epi- 
thelial elements. Therefore, the tumor 
probably arose from the interlobular or 
interlobar connective tissue. This type of 
fibrosarcoma is suggested in the clinical 
history by the relatively short duration 
of the mass in the breast. 


TREAT.MENT 

The treatment of these tumors differs 
in no way from that of ordinary fibro- 
sarcoma. Distant mctastascs tend to occur 
late, and axillary lymph nodes, which ma\' 
be enlarged due to secondary infection, 
are almost never involved by the tumor. 
Since local recurrence is frequent, excision 
of the tumor alone is dangerous. 

Most surgeons seem to prefer simple 
mastectomy with or without rcmo\’al of 
the pectoral muscles. Some men, because 
of the difliculty of a definite preoperative 
diagnosis, also do an axillary dissection. 

CON'CLUSIONS 

1. Cartilage and bone arc seen infre- 
quently in tumors of the breast, occurring 
in approximately 4 to 5 per cent of breast 
sarcomas. 

2. They are seen in all three subtypes 
of fibrosarcoma. 

3. Except in the few cases which comply 
in all details with the definition of tera- 
toma, cartilage and bone arise in these 
tumors by a process of metaplasia. 

4. A case of osteochondrofibrosarcoma 
of the breast is presented. 

Table 1 lists alphabetically those authors, 
who have reported one or more cases of 
breast tumor, having the histological 
characteristics of fibrosarcoma, and con- 
taining cartilage, bone, or both. 
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STRICTURE OF THE RECTUM* 


Laurence G. Bodkin, m.d. 

Associate Surgeon, Kings County Hospital 
BROOKLYN, NEW YORK 


A PROCEDURE designed to relieve 
stricture of the rectum, without 
attack upon the stricture itself, 
sounds rather contradictory. Yet it may 
well prove to be the simplest way to 
relieve the symptoms of this common 
condition. 

A rectal stricture is a narrowing of the 
lumen, usually within three inches of the 
anorectal line. It is generally annular or 
tubular: annular when ring-like, tubular 
when an inch or more in length. It is hard, 
inelastic, and in those cases under con- 
sideration in this 'article, the result of an 
inflammatory process. It involves any- 
where from one to all coats of the rectum. 
Its outstanding symptoms are constipa- 
tion, tenesmus and mucopurulent dis- 
charge. Its usual course is that of endless 
dispensary treatment, dilatation, chemo- 
therapy, incision, ending often in colos- 
tomy. The commonest benign etiological 
factor is lymphopathia venereum. It can 
be the result of any extensive mechanical, 
chemical or bacterial Injury to the rectal 
mucosa. 

Dissatisfied with tedious and often futile 
treatment along accepted lines, it was 
decided to make a more direct attack upon 
the problem. This surgery was based upon 
a new principle, one which apparently has 
not been considered before. 

Careful attention to the patient’s own 
description of the difficulty gives a valu- 
able clue. The history always contains one 
significant statement: “There was great 
straining with little result; then the stool 
finally passed when the straining let up.” 
The stool at this time was liquid or semi- 
solid, not in hard particles; it should have 
been able to pass through the constricted 


lumen. Why, then, was there such great 
difficulty, such marked tenesmus? It is 
significant that the stool was passed after 
the straining stopped. The thought im- 
mediately arose, that it may not have been 
the small lumen that resisted the passage 
of the stool. It was more likely the prolapse 
of the rectal wall into the riarrow stricture, 
plugging it and closing it during the period 
of straining. Inflamed edematous mucous 
membrane would be especially susceptible 
to this action. 

In order to relieve this prolapsing into 
the stiff stricture, a new surgical procedure 
was evolved to deal with these cases. Up 
to now, all our efforts had been aimed 
directly at the stricture. W’e stretched it, 
incised it or used diathermy on it, with, of 
course, only temporary enlargement of 
the lumen. Contraction occurred again 
promptly, as it does with all circular 
constrictions throughout the entire gastro- 
intestinal tract. Our chemotherapy (sul- 
fanilamide, etc.), assisted in reducing the 
inflammation and subduing the organisms 
or viruses involved, but it surely did 
nothing to the firm fibrous tissue already 
formed. Both cases reported here had 
received sulfanilamide for long periods 
without any benefit. 

Concluding that the stricture is an 
unyielding band, it was decided to direct 
all efl'orts at the prolapsing rectum above 
it. Fixation of the rectum at this higher 
level was decided upon as the remedy. 

Procedure. An incision is made in the 
skin between the rectum and the coccyx. 
This is deepened, passing through the 
anococcygeal ligament into the posterior 
rectal space. The finger is then inserted 
and it bluntly dissects the rectum from 
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its surrounding structures. It does this 
posteriorly, then on both sides, and then 
anterior!}- as far as the finger can reach. 
The outermost aspect of the stricture can 



Fig. I. Incision through nnococcygc-al ligament. 


be palpated, even visualized, and the 
rectal wall can be freed well above this 
point. The only upward limitation is that 
made by the peritoneum. The finger does 
not readily reach this, and it is not likely 
to penetrate it even if it does come in 
contact with it. 

Three strips of gauze are inserted, one 
on each side and one posterior to the 
rectum. These create local irritations and 
result in the formation of a broad bed of 
scar tissue, surrounding the rectum on 
three sides at least. The rectum practically 
lies in a trough of scar tissue, and its 
downward propulsion is prevented. The 
gauze strips are removed one at a time, 
each day after the operation. The wound 
drains pus for three or four weeks, gradu- 
ally clearing up, and leaving behind it the 
very desirable bed of scar tissue. 

At the time of the operation it is possible 
to stretch the stricture considerably. It is 
even possible to incise the outer surface 
of the stricture, which appears as a white 
band of fibrous tissue. It is doubtful that 
this step is advisable, as it has little effect 
upon the final anatomical result, as subse- 
quent contracture narroAA's the lumen 
again. However, this only emphasizes the 
point of this paper. The small lumen 
apparently does not produce the symptoms 


described by the patient. The symptoms 
are produced by a prolapse above the 
stricture, which is prevented by this 
procedure. 



Fig, 2. Finger dissection above stricture. 


Postoperative dilatation is not recom- 
mended. It apparently adds to local irrita- 
tion. It is far better to permit the stool, 
now descending more freely, to dilate the 
stricture. 

The operation was suggested by the 
procedure devised by Dr. Martin L. 
Bodkin for prolapse of the rectum in 1912. 
The first patients on whom this new ap- 
proach was used were in Kings County 
Hospital. Both had strictures due to 
lymphopathia venereum, and had previ- 
ously received other forms of treatment 
unsuccessfully. 

CASE REPORTS 

The first patient, Mrs. R. H. aged fortj'-two, 
was admitted October 7, 1941, with a long 
history of constipation which was gradually 
becoming worse. She had pain and occasional 
bleeding as she strained to e.xpel the stool. 
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She had a positive Frei test and some years 
ago, had received antiluetic treatment. 

The rectum had a tight stricture within 
easy reach of the index finger. It was about 
two inches above the internal sphincter, 
annular, fibrous and un\delding; the lumen 
was about ?s inches in diameter. A small 
amount of mucous mixed with the stool was 
swabbed away by means of a cotton applicator. 
No evidence of malignancy was seen. 

On October 13, 1941, the operation was done 
to relieve this stricture. An incision was made 
posterior to the anus over the anococcygeal 
line, two inches in length. The finger was 
inserted deeply into the posterior rectal space 
with the aid of some sharp dissection at the 
level of the anococcygeal ligament. The rectum 
was then freed mainly by finger dissection, 
posteriorly and laterally, and as far anteriorly 
as was possible. Some dense adhesions were 
encountered and these were se\'ered by sharp 
dissection. This separation of the rectum from 
surrounding strictures was carried out well 
above the stricture itself. The wound was then 
packed with three long strips of iodoform 
gauze, one on each side of the rectum, and one 
posterior to it. The anesthetic was 50 mg. of 
spinal novocaine. 

Postop eratively, the wound drained actively 
and the iodoform strips were removed at the 
rate of one per day. Temperature reaction was 
moderate. On the seventh postoperative day, 
the stricture was examined and it was found 
that it could be easily dilated at this stage. 
It offered so little resistance that the tips of two 
fingers could be forced into it. (It is to be 
noted here that this enlarged lumen did not 
maintain this large caliber; it contracted 
again partially, but did not again exhibit the 
symptoms of difficult defecation.) 

This patient was followed up in the dis- 
pensary after her discharge from the hospital 
for nine months. She states that she is greatly 
relieved. She requires mild cathartics, mainly 
magnesia and oil, but with this routine her 
bowel movements arc satisfactory. They arc 
usually of small caliber, and are produced 
without straining, pain or bleeding. 

Protoscopic examination reveals an inter- 
esting condition, ^^’hen the lumen of the stric- 
ture is visualized — (about inch in diameter) 
and the patient is asked to strain, the mucous 


membrane on the anterior wall prolapses 
slightly; the other walls show no motion. No 
“plugging” of the lumen occurs. 

The second patient, Mrs. B. H., had a similar 
history and findings. She, too, had been given 
sulfanilamide medication at intervals, in years 
previous to this, without any effect on the 
course of her condition. She was forty-five 
years old, had a positive Frei Test and had 
received diathermy and negative galvanic 
current for one year, after which she was 
referred to surgery. At this time, she frequently 
fainted with the pain and eft'ort connected 
with defecation. She stated that the efl'ort was 
usually unproductive and the bowel move- 
ments occurred only after she desisted in her 
efforts. This history so strongly suggested some 
type of prolapse into the stricture that she 
was considered a good subject for this type of 
operative procedure. A small irregularity in 
the edge of her stricture was first removed for 
biopsy and was found to be chronic inflam- 
matory tissue. On November 13, 1941, an 
operation was done similar to that described in 
the first instance. The thickened fibrous band 
at the side of the stricture was so clearly 
visualized from the posterior aspect that its 
superficial fibers were divided. The rectum 
•was freed on three sides at least, up to a level 
well above the stricture. Gauze strips were 
inserted and the usual drainage occurred. 

This patient has been observed for nine 
months. She finds that mild cathartics are 
sufficient. She no longer has “fainting spells” 
in connection with eflorts at evacuation. The 
index finger can be inserted through the stric- 
ture and the rectal walls palpated beyond this 
point. The protoscope demonstrated the same 
Interesting condition found in the first case; 
the anterior wall is the only wall that moves 
toward the lumen when “bearing down” is 
attempted. The lumen does not become oc- 
cluded by its own mucous membrane. 

CONCLUSION 

This procedure will relieve the symptoms 
of stricture by the proper fixation of the 
mucous membrane above the point of 
narrowdng. This can be accomplished 
quickly and safely by this relatively simple 
operation. 
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ALTHOUGH postoperative tetanus 
j \ rarely occurs in the modern hos- 
pital, there is the possibility of its 
development after any operation. The 
small incidence is due to the effectiveness 
of modern sterilization. Its repeated occur- 
rence in any institution is prima Jacie 
evidence of inefficient application of well 
established principles of prevention. Three 
cases of fulminating tetanus following 
hysterectomy' in a total of seventy-five 
laparotomies done by one of us (G. H. B.) 
within a period of six years in a negro 
fraternal hospital of sixty beds warrents 
a study of the etiological factors involved. 
These are the only cases of postoperative 
tetanus he has had and they are said to 
be the only' cases that have occurred in 
the hospital. The 4 per cent incidence in 
his work in this hospital as compared to 
the 1.5 to 3 per cent incidence of tetanus 
developing in wounds received in trench 
warfare in the first world war before 
prophylactic inoculation was practiced is 
significant.^ 

CASE REPORTS (COLUMBIA, S. C.) 

Case i. M. N., a widow, graduate nurse, 
twenty-three years of age, had the uterus, both 
adnexa and the appendix removed for bilateral 
tubo-ovarian abscess of gonorrheal origin on 
November 5, 1935. The cervix was not re- 
moved; the pelvis was drained. On November 
loth, her bowels moved, the abdomen was 
flat and her temperature was 99 °f. On Novem- 
ber iith, she complained of soreness of the 
face, stiffness of the jaws and of inability' to 
open her mouth. There was swelling and 
tenderness over the parotid gland on one side. 
She developed general convulsions ndth opis- 
thotonos; the temperature reaching ios^f. 
before death on November 13th. Antitoxin 
was not obtained. She was given morphine 
for pain and magnesium sulfate intramuscu- 
larly' to lessen the severity' of the seizures. The 
blood Wassermann was positive. 


Case ii. C. H., single, twenty-five y'cars of 
age, had tlic uterus, the appendix and both 
adnexa removed on June 9, 1937, for chronic 
pelvic inflammatory disease of gonorrheal 
origin with an adherent, inflammatory left 
ovarian cyst extending to the umbilicus. The 
cervix was not removed. The pelvis was 
drained. Although her temperature never 
became normal, her abdomen remained flat 
and her condition was satisfactory so that 
feeding was begun June 12th. On June 15th, 
she developed trismus and died June i8th 
after having repeated general convulsions. Her 
temperature reached 105. 5 °f. She was given 
intravenously a total of 100,000 units of 
tetanus antitoxin in five 20,000 unit doses. The 
blood Wassermann was negative. 

Case 111. F. B., single, thirty year-old 
woman had her uterus, appendix and both 
adne.xa removed on July 7, 1941, for bilateral 
pyosalpinx and intraligamentary uterine fibroid 
masses filling the pelvis. The cervix was not 
removed. The pelvis was drained. Her condi- 
tion remained good and the bowels moved. On 
July' 13th she developed trismus followed by' 
convulsions and opisthotonos. A total of 
50,000 units of antitoxin was given intra- 
venously' and 60,500 intramuscularly' before 
she died of respiratory' failure July' 15th. Her 
temperature reached io 6 . 5 °f. The blood ^yas- 
sermann was four plus. 

Comment. Each of these three cases had 
subtotal supravaginal hy'Sterectomy' done 
for the relief of chronic pelvic disorders. 
All had pelvic drainage; all did well until 
the sixth postoperative day' when sy'mp- 
toms of tetanus began. Two died in con- 
vulsions on the eighth postoperative day' 
and one on the ninth. There was neither 
history' nor evidence of abrasions about the 
feet or elsewhere. All were operated upon 
under spinal anesthesia. In all fluid from 
spinal tap was negative on culture. In two 
the blood Wassermann was positive and 
in one negative. Since the last case the 
surgeon has given every patient operated 
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upon by him in this hospital prophylactic 
antitoxin. 

Percapita income in South Carolina is 
low and the hospital, dependent upon the 
lowest income group for support, has been 
able to provide only necessities in equip- 
ment. After the occurrence of the second 
case, the obsolete sterilizer used in the 
operating room was replaced by one of 
standard make. Commercial catgut already 
sterilized in glass tubes has been used 
exclusively. Instruments are sterilized by 
boiling. A local nurse with postgraduate 
operating room training at Tuskegee In- 
stitute had been in charge of the operating 
room for more than ten years. 

Factors in this hospital favoring the 
development of postoperative tetanus have 
been: (i) Infection from patients having 
tetanus on admission. From the habit of 
going barefooted on the farm the negro 
gets abrasions which, from barn yard con- 
tamination, invite the development of 
tetanus. (2) Contamination from pigeons 
which have nested in the attic of the old 
wooden building. The tetanus organism is 
a habitant of the lower intestine of many 
animals and birds. (3) Ineffective steriliza- 
tion of laparotomy sheets which have been 
made of heavy unbleached canvas instead 
of lighter weight cotton sheeting. Bleach- 
ing removes natural oils and waxes which 
make cotton fabric impermeable and 
resistant to sterilization. Such a sheet, 
folded, is a compact mass too dense for 
effective penetration by steam. 

Case iv. B. H., twenty-two years of age, 
an unmarried graduate nurse, after cystoscopic 
examination February 27, 1942, had a large 
soft stone removed from the pelvis of the right 
kidney by Dr. W. R. Barron. The pelvis was 
not sutured. The cigarette drain was removed 
March 8th. On March i6th, she complained of 
difficulty in opening her mouth. Her tempera- 
ture was normal. On March 17th, it reached 
i03°F. and she had a general convulsion. The 
drainage tract was irrigated with hydrogen 
peroxide. Symptoms having disappeared after 

500,000 units of antitoxin had been given over 
a period of five days the administration was 


discontinued. However, rigidity and trismus 
returned so that before dismissal May 12, 1942, 
she had received a total of 1,400,000 units. She 
developed an extreme case of serum sickness 
which was controlled by histaminase. 

Comment. This case of postoperative 
tetanus developed in a denominational 
hospital of 100 beds for white patients. 
The sterilizer is an old model of standard 
make in which the exhaust had been 
regulated by steam pressure. It is now 
regulated by steam temperature at the 
outlet. 

CASE REPORTS (SAVANNAH, GA.) 

Case i. On May 12, 1939, under spinal 
anesthesia through a midline incision the 
uterus, the cervix, both tubes, the left ovary 
and the appendix were removed without 
drainage from Mrs. O., a white widow, fortj'- 
three years of age, because of chronic salpingitis. 
On May i6th, for the relief of increasing 
distention from paralytic ileus and septic 
peritonitis the abdominal wound was opened 
and the colon was deflated by trocar. A plastic 
exudate was found over the viscera. The 
uterine ligament stumps were gangrenous as 
if from gas bacillus infection. There was foul 
smelling fluid in the pelvis. Sutures closing 
the vaginal vault were removed and it was 
left open for dependent drainage. On May 17th 
she developed tetanus and died within twenty- 
four hours in general convulsions. Antitoxin 
was given intraspinally and intravenously. 

Case ii. Mrs. X., thirty-eight years of age. 
May 12, 1939, through a midline incision had 
subtotal hysterectomy done for uterine fibroids 
with removal of both tubes and the appendix 
by Dr. H. F. The wound was not drained. She 
developed tetanus on May 17th and died in 
general convulsions May iSth. She was given 

40.000 units of antitoxin Intramuscularly and 

200.000 intravenous^-. 

Comment. Both patients in Case i and 
Case II were operated upon in an adjoining 
room following the amputation of the 
stump of an infected crushed arm of a 
man who had been given prophylactic 
antitoxin on admission the previous week. 
He died of septicemia without developing 
tetanus. Both the hysterectomy patients 
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were operated upon the same day, de- 
veloped tetanus the same day and died 
the same day. A child, having an appendec- 
tomy done in the same room as the 
hj’sterectomies and on the same day had 
a normal convalescence. 

Case in. A white male, thirty-eight years 
of age, in 1929, had the left thigh amputated 
by Dr. Rudolph iMatas for gangrene develop- 
ing seventy-two hours after obliterative femoral 
cndoaneur\'smorrhaph\' had been done. On 
January 21, 1931, after a similar operation 
done by one of us (J. Q.) for aneurysm of the 
proximal portion of the right femoral artery, 
gangrene developed and the thigh was ampu- 
tated in the middle third January 28, 1931. 
General convulsions began Februarj' 4th, and 
he died from tetanus Februarj' 5th; 50,000 
units of antitoxin were given intramuscularly 
and 25,000 intravenously. 

Comment. This case was done in the 
same hospital as the hysterectonn’ cases. 
In 1938 new operating rooms were built 
and modern electric sterilizers installed. 
However, instruments are still sterilized 
by boiling. 

Case iv. In 1936, supravaginal subtotal 
hysterectomy and appendectomy were done 
upon a negro woman for uterine fibroids by 
Dr. Charles Usher. The wound was closed 
without drainage. The patient developed 
tetanus on the fifth and died on the eighth 
postoperative day; 100,000 units of antotoxin 
were given. The operation was done in a 
poorly equipped negro hospital without facili- 
ties for sterilization. 

The eight cases of postoperath^e tetanus 
reported bj^ us have occurred in four 
hospitals in none of which in recent tests 
by Aiood have anaerobic spores survived 
routine sterilization of goods. Five patients 
have been operated upon by us and three 
by other surgeons. Four cases have oc- 
curred in Savannah, four in Columbia. Four 
have been in negroes, four in whites; 
seven in women, one in a man; none 
have occurred in children. Seven of the 
eight patients have died, a mortality rate 
of 87)^ per cent. All of the six patients 


with hysterectomies have died. All of the 
cases in women have followed operations 
upon the genital or the urinary tracts. In 
every case instruments had been sterilized 
by boiling. 

The comparatively high incidence of 
the disease after gynecologic operations 
has been noted in every series of cases. 
Schmid,'* in 1937, presented a series which 
included nine cases of operations on the 
intestine with nine deaths; twenty-five 
in gynecologic operations with seventeen 
deaths and eleven in hernia and hydrocele 
operations with eight deaths. Poschman,''' 
in 1937, notes that Zacherias in 1908 
reported 189, Klewart in 1909 reported 
thirty-three and Peterson in 1910 collected 
150 cases, most of which were gynecologic 
in origin. This with the high incidence of 
the disease after delivery and after abor- 
tion, particularly criminal abortion, sug- 
gests that the female genital tract may be 
the habitat of organisms that have en- 
tered from the rectum. How'ever, no 
tetanus organisms were found in vaginal 
cultures made for us in 1942 by Mood 
from 102 white and negro ward patients 
in Roper Hospital, Charleston, S. C. 

Pulvertaft,'® in 1937, reported a case of 
tetanus developing after hysterectomy 
from the use of unsterilized vaginal pads. 
The recent report of the development of 
tetanus in experimental animals after the 
use of sulfanilamide powder in wounds 
that had been contaminated with the 
organisms and the citation of a fatal case 
of tetanus occurring after a pelvic opera- 
tion in which unsterile sulfapyridine powder 
had been used in the patient’s abdomen 
has prompted the Food and Drug Ad- 
ministration, after making a study of their 
bacterial flora, to order sterilization of all 
sulfa drug powder bj^ the manufacturer at 
the source.'® 

Matas'^ has attributed two cases of 
postoperative tetanus that have occurred 
in his work to infection bj* organisms 
already present in the patient’s intestine. 
He advocated catharsis and a diet free 
from uncooked food for four days before 
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operation. Wohlgemuth*’ thinks tetanus 
bacilli that have been harmless intestinal 
saprophites may be activated to patho- 
genesis by the trauma of operation. Intes- 
tinal infestation varies ^vith environment, 
farmers and ranchers having a high inci- 
dence. Thirty per cent of the people in 
Peiping, China, were found to have colon 
infestation,’® while in Chicago in only one 
of 100 herniotomy cases were tetanus 
organisms found.®® In the first world war 
the Surgeon General ordered prophylac- 
tic antitoxin given before every rectal 
operation.’’ 

We need not apologize that our study 
has been handicapped by a lack of labora- 
tory facilities. Undoubtedly, the surgical 
bacteriologist is the greatest need of the 
hospital of today. In 1938, in answer to a 
questionnaire, only eight of 137 hospitals 
in the city of New York claimed to be 
fully equipped for anaerobic bacteriology 
and fifteen admitted having no bacteri- 
ological laboratories at all.® The laboratory 
should be able to identifv the organism in- 
any wound infection and to do special 
research when required. In 1940, it was 
recommended by Melaney® that the stand- 
ardization committee of the American 
College of Surgeons consider the disap- 
proval of hospitals not equipped for ade- 
quate surgical bacteriology. Cutler has 
said, “The explanation of our surgical 
failures is to be found in the bacteriological 
and physiological laboratories more fre- 
quently than in the anatomical rooms.” 

We know that the occurrence in the same 
wound of tetanus bacilli and of anaerobic 
gas forming organisms is helpful to both 
and that tetanus is more fatal when 
occurring with pyogenic bacteria. Con- 
versely, there must be bacteria biologically 
antagonistic to tetanus. These should be 
found by experiment and their bacteri- 
ophagic action utilized clinically. 

The tetanus bacillus, a spore forming 
obligatory anaerobe, is exceedingly resist- 
ant to sterilization. Methods which are 
effective for pyogenic and vegetative 
organisms are inefi'ective for spores. Al- 


though the patient’s skin at the site of 
operation can be only cleansed and disin- 
fected, dry goods, gloves, instruments 
and sutures should have absolute steriliza- 
tion, the satisfactory accomplishment of 
which is a technical problem demanding 
modern equipment and trained personnel. 

Packed for ginning by dirty feet into 
wagons in Avhich stable manure has been 
hauled for the fertilization of the seed at 
the time of planting, cotton is infested with 
tetanus organisms before it reaches the gin. 
Unaffected by spinning and weaving, 
living indefinitely in cotton goods, spores 
find in closed wounds ideal anaerobic con- 
ditions for germination, and wool is grossly 
infested while yet on the sheep. 

Although tetanus spores are destroyed 
in direct contact with steam in ten minutes 
at 230°F. in four minutes at 240 °f. and in 
one minute at 2j0°r. to insure sterilization, 
goods, gloves and instruments should be 
subjected in the sterilizer for thirty min- 
utes to steam under fifteen pounds pressure 
at 250°F.® Only that higher temperatures 
may be reached is steam used under 
pressure. In the sterilizer steam tempera- 
ture in the heart of the load must equal 
that applied to the load. Steam penetration 
lag may be thirty minutes and in obsolete 
types of sterilizer temperature in the 
center of packages of goods may never be 
raised to the boiling point of water. The 
modern pressure sterilizer is operated in 
terms of temperature of steam applied to 
the load which is measured at the coolest 
place in the sterilizer — the discharge out- 
let. This is placed at the bottom to permit 
the escape by gravity of air which, being 
heavier than steam, settles. When the 
thermometer in the outlet registers 250 °f. 
the escape valve closes, for at this tem- 
perature all untrapped air has escaped. 
Air and steam do not mix and there can 
be no bactericidal action of steam on 
goods in pockets of residual air. 

The sterilizer should not be overloaded. 
With goods loosely packed to facilitate 
penetration by steam vertical airwa\s 
should be left between packs. Instruments 
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should be free from scale, mechanically 
clean and with locks open so that all 
surfaces have contact with steam. Walter^ 
has perfected a sterilizer for instruments 
in which steam reaches 273 °f. in twenty 
seconds. All spores are killed in two minutes. 
Although effective against pyogenic and 
vegetative bacteria, boiling does not insure 
the death of tetanus spores.^ Yet in most 
hospitals in this section boiling is the only 
method of sterilization used for instruments. 

Every case of tetanus should be a chal- 
lenge in the prevention of the spread of 
the infection. Gloves, dressings, instru- 
ments, everj'thing coming in contact with 
the wound should be sterilized or burned. 
Care should be taken that wound dis- 
charge does not escape upon the bedding. 
If a drop reaches the floor, it should be 
left covered with chlorinated lime for a 
day. When the case has terminated the 
mattress and bedding should be sterilized. 
If no autoclave is available, they should 
be burned; for tetanus spores, dormant 
for years, become active in favorable 
environment. 

Postoperative tetanus has its greatest 
incidence and its greatest mortality in the 
newborn. Before asepsis was practiced, 
in some of the West Indian Islands more 
than half of the infant mortality among 
negroes was from tetanus neonatorum, 
“The eight day sickness.”® Jewish infants 
have an additional incidence from circum- 
cision. The incidence of tetanus that 
develops in the modern hospital after 
major operations is unknown. Because of 
the approbrium most cases are not re- 
ported. Neither the State Board of Health 
nor the Duke Foundation has any data 
on the incidence of postoperative tetanus 
in South Carolina. All cases of tetanus are 
listed together and no hospital has specific 
data on the subject. Undoubtedly, there 
is a small but a definite incidence generally 
over the nation. Light or atypical cases 
may not be recognized and others are 
recorded without mention of tetanus as a 
complication. Facts, even about known 
cases, are hard to obtain. Hospitals are 


reluctant to give out information about 
them because of the threat of law suits. 

Unsterile catgut has been blamed for 
the development of tetanus after opera- 
tion. Although infested in the living state 
with spores, sheep intestine, after having 
been made into catgut, is repeatedly 
heated by reliable manufacturers to 270 °f. 
which insures its absolute sterilitj’. If the 
infecting organisms were from the patient’s 
own intestine, tetanus would in ever}- 
hospital be a common postoperative com- 
plication of appendectom}"; for the appli- 
cation of phenol and of alcohol to the 
appendix stump before invagination does 
not kill tetanus spores and if perforation 
occurs there is peritoneal soiling from in- 
testinal contents. The minimum period of 
incubation, the extreme virulence of the 
organism, the rapidly fatal course of the 
disease indicate in seven of the eight cases 
reported by us the overwhelming infection 
occurring at the time of operation. 

CONCLUSIONS 

We have reported eight cases of post- 
operative tetanus which we attribute to 
the use of unsterile goods or instruments 
at operation. Although the condition is 
more common in hospitals having sub- 
standard equipment, it also occurs in those 
having the best. This results from in- 
ability to sterilize the skin through which 
the incision is made and from the fallibility' 
in the operation of the sterilizer. Color 
change from heat in commercial sterilizer 
controls is unreliable in that it does not 
prove contact with steam. The sterilizer 
should be inspected regularlj" for mechani- 
cal defect and goods should have monthly 
bacteriologic tests with spore-forming an- 
aerobes. The services of a competent 
bacteriologist should be available to everj^ 
hospital. If sterilization of goods and of 
instruments cannot be relied upon, prophy- 
lactic antitoxin should be given after every 
operation. Instruments should be sterilized 
fay steam under pressure and not by" boiling. 
Without yyound suppuration and yyithout 
peritonitis the laparotomy patient may 
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clie from infection by anaerobic spores, a 
tragedy Avhich absolute sterilization would 
prevent in most cases. 

We are deeply grateful to Dr. G. McF. Mood 
and to the Bacteriological Department of the 
Medical College of South Carolina for valuable 
assistance in the preparation of this paper. 
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BACILLUS WELCHII INFECTION OF THE PROSTATE AND 

ITS TREATMENT* 

Alvin C. Drummond, m.d. 

NEW YORK, NEW YORK 


A REVIEW of the litcratiire over a 
forty-six year period fails to reveal 
a single ease of incidental finding 
of the Bacillus aerogenes capsulatus in the 
prostate gland. 

It is of interest that Welch and Elexner 
in their original work, when they reported 
the gas forming organism, included three 
cases involving "inflamed parts of the 
urinary tract.” All three were postmortem 
discoveries. Two of the cases were from 
Dr. Halstead’s service: the first following 
retention of urine due to urethral stricture; 
the second following retention and hyper- 
trophied prostate. At autopsy the Bacillus 
aerogenes capsulatus was recovered from 
the renal pelves, ureters and bladder. The 
third case was from the service of Dr. 
Williams, of Buffalo, and W'elch and 
.Elexner reported the presence of Bacillus 
welchii in the calices of both kidneys. 

Welch, in his Shattuck lecture of 1900, 
reported the finding of Bacillus welchii in 
inflammation of the bladder and renal 
pelvis without the detection of gas. Since 
then little has appeared concerning urinary 
tract infections. 

Thirty-two years elapsed before Fcrrier 
and Bliss reported a case in which the 
Bacillus welchii was cultured from the 
center of a renal stone, where it remained 
dormant until a p3'elolithotoniy caused 
release of the organism and enabled it to 
resume its gas-producing capacitjL 

In 1934, Goldstein and Abeshouse re- 
ported the finding of Bacillus welchii in 
the prostate following perineal prosta- 
tectom}'. Thej' conclude, however, that the 
source of the infection nia}' have been a 
contamination from the rectum. 


Mencher and Leiter (1938) report a 
number of Bacillus welchii infections of 
the urinarv tract. Following up the work 
of Ferrier and Bliss they were able to 
isolate the Bacillus welchii in the calculi of 
three dillcrent patients. They likewise 
report the discovery of this bacillus follow- 
ing one first-stage prostatectomy' and one 
second-stage prostatectomy. Both cases 
were fatal. 

It will be noted that in all of the above 
mentioned cases this organism was demon- 
strated following some operative pro- 
cedure. Some of those reporting concede 
the possibility of contamination and others 
make the interesting comment that anae- 
robic infections may follow operations on 
the urinary tract due to the incidental 
presence of these organisms in the urinary 
organs. This latter idea was first expressed 
by Welch in 1900. Franck demonstrated 
in some cases that the lymph channels of 
the right kidney capsule may be “ultimately 
related to the appendix and cecum.” 
Stahr by injection studies demonstrated 
the close connection of the lymphatics of 
the kidney capsule with the cortex and 
pelvis. Hutchinson is of the opinion that 
bacteria may pass from the bowel to the 
kidney' by way of the lymphatics. 

Moench, Torry, Reed and Orr have all 
made the interesting observation that 
Bacillus welchii is found in large numbers 
in the large intestine of normal patients. 
Before the above mentioned observers 
found the organisms in normal patients, 
the arerogenes capsulatus had been found 
as a normal inhabitant in the stomach in 
cases of achlorohydria and in cases of 
carcinoma and pernicious anemia. 


* From the Department of Urology, Gouverneur Hospital, Dr. Joseph A. Hyams, Late Director. Read at a meeting 
of the West Side Clinical Societv, New York, New York, May 8 , 1943. 
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Scliottmuller, Falls, and Bysshe report 
the gas bacillus with rather surprising 
frequency in the normal vagina. Curtis, 
on the contrary, believes that it is onh'- 
rarely present. In the reported cases about 
one-third of them were primiparas. This 
would tend to refute the theory of Stander 
and Falls that women with relaxed peri- 
neal outlets are more likely to have 
Bacillus welchii. 

The incidental finding of this bacterium 
in the urine has been reported by Weiser; 
Bennett, Albarran and Cottet; Runeberg; 
and Moencher and Leiter. 

The incidental finding of this organism 
from the prostatic fluid, so far as the writer 
can determine, has never before been 
reported. 

CASE REPORT 

A sixtv-four-year old Hebrew laborer was 
admitted to Gouverneur Hospital complaining 
of frequency and nocturia. One year before 
he had remained under treatment for six weeks 
at Gouverneur Hospital for nephritis. 

His complaints on admission were (i) nausea 
and vomiting, (2) dryness of the mouth and 
lips; (3) spells of dizziness; (4) frequent 
episodes of nocturia; (5) rectal pain; (6) loss 
of 14 to 15 pounds of weight over a period of 
one year. 

At the age of twenty he had gonorrhea, and 
chancre without rash at the age of thirty. His 
luetic condition was treated with intravenous 
therapy. His hypertension was discovered 
eight years before. He had suffered from 
dysuria and nocturia (three to four times) for 
three years. In spite of his original history of 
nephritis there was no history of puffiness 
of lids or leg edema. There was no history of 
severe childhood disease. Three years before 
he had one episode of urinary retention with 
slight hematuria which was relieved by 
catheter. 

The patient’s temperature on admission was 
ior.6°F.; pulse 88; respirations 22. He looked 
acutely ill and toxic. 

The positive physical findings were 3 ounces 
of residual urine; blood pressure 190/90; 
hypertensive fundi, with retenitis but no disc 
change. There was slight edema of the disc. 
Rectal examination revealed a moderately 
enlarged prostate, benign in consistency. There 


was no bogginess over the entire area of the 
prostate. There were no external or internal 
hemorrhoids or fistulas. The anal sphincter 
was of normal tone. 

Laboratory' findings were as follows: Urine: 
albumin 3 with a few scattered red blood cells; 
white blood cells, 10 to 12 per high power 
field. Blood: hemoglobin 50 per cent; red blood 
cells 2,700,000; white blood cells 6,000; poly- 
niorphonucleous 75 per cent; lymphocytes 
25 per cent; no irregular forms; sedimentation 
rate 42/100 mm. per hr.; nonprotein nitrogen 
62 mg. per cent; creatinin 1.7 per cent; uric 
acid 3-8 per cent; carbon dioxide combining 
power 50 vol. per cent; sugar 98 per cent; 
cholesterol 270; cholesterol esters 125; blood 
chlorides 540. 

A urological consultation was requested, and 
it was suggested that the cystoscopic examina- 
tion should be repeated, in view of the previous 
cystoscopic findings of intra-urethral prostatic 
encroachment. The chief complaints at this 
time were nocturia, dysuria, and perineal pain 
with radiation to the tip of the penis. Residual 
urine was 3 ounces. The prostate rectally was 
moderately enlarged, benign and boggy over 
its entire area. It did not appear fixed. Pro- 
static massage and smear and culture of the 
expressed fluid was advised. 

The report of the prostatic fiuids and their 
time intervals follows: 


Date 

Smear 

Culture 

6/9/42 

Bacillus welchii 

Bacillus welchii 

6/11/42 

Bacillus welchii 

Bacillus welchii 

6/26/42 

Bacillus welchii 

Bacillus welchii 

6/30/42 

Bacillus welchii 

Bacillus welchii 

7/2/42 

Bacillus welchii 

Bacillus welchii 

7/7/42 

Bacillus welchii 

Bacillus welchii 

7/14/42 

Neg. for Bacillus 

Neg. for Bacillus 


welchii 

welchii 

rl 

CO 

Neg. for Bacillus 

Neg. for Bacillus 


welchii 

welchii 

7/22/42 

Ncg. for Bacillus 

Neg. for Bacillus 


welchii 

welchii 

7/27i-^ 

Neg. for Bacillus 

Neg. for Bacillus 


welchii 

welchii 

8/3/42 

Ncg. for Bacillus 

Ncg. for Bacillus 


welchii 

welchii 

10/42 

Ncg. for Bacillus 

Ncg. for Bacillus 


welchii 

welchii 


Treatment consisted of combined polyvalent 
Bacillus welchii antitoxin serum i vial twice 
each day for ten days. During this period 
40 gr. of sulfathiazole were given daily for 
eight days. The latter was administered with 
caution because of the patient’s secondary 
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anemia and poor kidney function. The sulfo- 
namide blood level remained, surprisingly 
enough, at 8.9 mg. per cent during the entire 
course of treatment. 

The patient stated that his perineal pain 
and discomfort in the prostatic area had 
subsided following the ten-day treatment. 
The residual urine, however, remained at three 
ounces and he still complained of diminished 
urinary stream and nocturia. 

Following the third successive negative 
prostatic culture the patient was cystoscoped 
under local anesthesia. A No. 24 pan-endoscope 
was passed through a tight meatus. The bladder 
was tolerant and its capacity good. The 
media was clear. The entire bladder mucosa was 
somewhat congested. Both ureters were visual- 
ized and were seen to be exuding clear urine. 
There was considerable middle lobe enlarge- 
ment and moderate bilateral lobe encroachment. 

A transurethral resection was done under 
60 mg. of spinal procaine. A No. 24 McOirtln' 
resectoscope was introduced into the bladder 
without difficulty. The median lobe and the 
intruding portions of the lateral lobes of the 
prostate were resected. All bleeding was con- 
trolled with the coagulating current. A No. 24 
whistle tip catheter was introduced into the 
bladder for constant bladder drainage. The 
patient withstood the procedure well and 
returned to his bed in good condition. The 
pathological report of the tissue sent to the 
laboratorj' was fibro-muscular hypertrophy of 
the prostate. 

On the second postoperative day the temper- 
ature rose to ioi°F. The patient was given an 
infusion of 10 per cent glucose. The bladder 
return was clear. On his fifth postoperative daj- 
the nonprotein nitrogen rose to 125 mg. per 
cent. He was given a number of infusions. 
Six days following operation the temperature 
was normal and the urethral catheter was 
removed. The patient voided per urethrum 
without difficuIt3^ His residual urine was 45 cc. 
Eight daj’s following operation the residual 
urine was o. The patient was discharged on the 
twelfth postoperative daJ^ 

The patient was seen three months following 
his discharge. The voided urine was slightlj^ 
cloudj\ The albumin remained 3 plus. There 
were scattered pus cells in the centrifuged 
specimen. Residual urine was o; nocturia i x. 
He had no difficulty in voiding, and there was 
no return of his original perineal pain. The 


prostatic fluid on smear and culture was 
negative for Bacillus welchii. 

REMARKS 

The Bacillus welchii, more commonly 
known as Bacillus aerogenes capsulatus 
or gas-forming bacillus, is a short, rather 
broad, non-motile. Gram-positive rod. It 
grows easily under strict anaerobic condi- 
tions, In the animal body it forms capsules 
and sporulates, A number of culture media 
have been devised, the most common one 
known as the storm}' fermentation of milk 
and the characteristic formation of clot, 
acid and gas. The aerogenes capsulatus is 
classified into types a, b, c, and d. Only 
Type -A is found in the human body. The 
two toxins produced by the organisms are 
known as hematoxin and myotoxin, and 
these are responsible for the characteristic 
clinical obsersmtions. 

The Bacillus welchii can apparently in- 
habit the prostate gland without gas 
formation and without exhibiting any 
clear-cut symptomatology. It seems reason- 
able to assume that if prostatic cultures 
were more routinely done and more often 
grown under anaerobic conditions, the 
aerogenes capsulatus would be demon- 
strated more frequently. The organism 
undoubtedly does play a role in some 
chronic urinary infections and to these 
may be added the chronic infection of the 
prostate. 

The blood picture which this case pre- 
sents sharply parallels the findings of 
Cornell, Herter, Reed, Torry and others. 
They have all shown that in rabbits suffer- 
ing from chronic Bacillus welchii infection 
without gas formation, there is first, a 
considerable fall in the hemoglobin determi- 
nation and that this remains low through- 
out the infection. The color index shows 
irregular variations. There is a marked 
depression in the er}i;hrocyte count. There 
is little known about the Ieucoc} 4 :ic picture 
in chronic Bacillus welchii infection, and 
it is difficult to draw any parallel from the 
work of animal experimentation since the 
animals were inoculated intrasplenically. 
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We should expect in animals that with 
such a manipulation the leucocytes would 
show an initial fall, followed by a marked 
rise. 

Long and Bliss (1937) reported the first 
experimental results of sulfanilamide ther- 
apy in Clostridium welchii infections. This 
work was closely followed by Domagk 
(1937)5 found that uleron was effec- 
tive on the Fraenkel strain of 2:as gangrene 
experimentally. Bohiman (1937) treated 
three patients with gas gangrene with 
sulfanilamide following crushing injuries. 
All three patients had received prophylac- 
tic doses of combined gangrene antitoxin 
which failed to prevent the development 
of the disease. The cases responded rapidly 
to sulfonamide therapy. In 1938, Kennedy 
confirmed these results. 

Stephensen and Ross (1940) found that 
sulfanilamide and sulfapyridine protected 
mice against small lethal doses of Clostri- 
dium welchii. Type a, when injected intra- 
peritoneally. This treatment, however, was 
found more effective against large lethal 
doses when combined with serum treatment. 

SUMMARY 

1 . A case of preoperative Bacillus welchii 
prostatitis without gas formation is re- 
ported and its eventual course and cure 
described. This, so far as I am able to 
determine, is the first such case to be 
added to the literature. 

2. It is suggested that in cases of chronic 
Bacillus welchii infection, the blood picture 
of Cornell and others found in animals is 
also found in man suffering from a like 
infection. 

3. It is probable that sulfonamide ther- 
apy acts as it does in other infections to 
cut down the rate of multiplication of the 
bacteria to such a degree that the organ- 
isms cannot produce enough toxin to 
inhibit rapid phagoc^'tosis. This gives 
the phagocytes an opportunity to rid the 
tissues of the organisms and with the 
combined effect of antitoxin serum, re- 
covery from the infection results. 
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D uring the past two years our 
interest in the problem of the 
juvenile hyperthyroid patient, par- 
ticularly of the familial type, has been 
stimulated by observation of two patients 
in our hospital. The familial aspects and 
the allied endocrine dysfunctions have 
been of particular interest. Although these 
cases may no longer be considered rare, 
they arc of such relative infrequent occur- 
rence as to merit presentation. 

A recent excellent comprehensive survey 
of this subject has been furnished by 
iMoolten and Bruger' which makes further 
summary redundant. We will, therefore, 
limit our discussion to the salient features 
as illustrated by our two patients. 

CASE REPORTS 

Case i. M. M. Chart No. 120171- The pa- 
tient, age seven years, was first admitted on the 
pediatric service January 31, 194H at wliich 
time there was a history of extreme nervous- 
ness, increasing prominence ol the eyes, recent 
weight loss and excessive appetite for the past 
five years. Both parents were living and well. 
One sister (N. M.) age thirteen, was a diabetic 
of five years’ duration; (I. M.) age eleven, had 
rheumatic heart disease; (R. .M.) age ten had 
been previously hospitalized for a symptom- 
free benign goiter not operated upon; A. M. 
(Case u) age six, had a subtotal thyroidectomy 
for dilfusc hyperthyroidism. 

Physical examination revealed a seven-year 
old white female, well developed but apparently 
underweight. Marked emotional instability 
was obvious. There was definite exophthalmos 
— equal bilaterally, lid-lag and lack of con- 


vergence. The pupils were equal and reacted 
normally to light and accommodation. The 
tonsils were slightly hypertrophied and the 
anterior cervical lymph nodes were moderately 
enlarged. The thyroid was difTusclv enlarged, 
soft and nodular on palpation, and a marked 
bruit was present. The heart rate was 136. 
sounds intense; murmurs absent; respiration 
24. Rectal temperature was normal. Breasts 
were undeveloped and signs of beginning 
puberty were absent. A line tremor of the 
extended hands was noted. At the time of this 
first admission the pediatric service decided to 
continue medical therapy which consisted of 
absolute bed rest, sedation, and high caloric 
diet. On .March i, 1941, Lugol’s .solution 
(m 2 T.i.D.) was instituted, and later increased 
to ( m 5 T.I.D.). This resulted in a slight lower- 
ing of the pulse rate. Surgical consultation a 
month later noted no improvement. The pulse 
rate was still elevated (150), and the thyroid 
gland had increased in size. On April ”th, the 
basal metabolic rate was plus “. Lugol’s 
solution was discontinued on April loth. The 
pulse rate one week later had increased to i“o 
but dropped to 130 after the patient was placed 
on bed rest. At this time Lugol’s solution 
(m 2 T.I.D.) was again started and one week 
later was increased to m 5 t.i.d. Thyroid extract 
gr. ?2 ■"'■*'*5 given daily until June 9, 1941. 
During this period the basal metabolic rate 
dropped to minus iS and it was noted that the 
thyroid gland had almost doubled in size and 
was symmetrical. The patient’s weight in- 
crc.ascd from 43 Li pounds on admission to 
63 pounds on discharge July 3, 1941, and was 
apparently in good condition. 

On readmission, October 17, 1941, she pre- 
sented the following symptoms of hyper- 
thyroidism: Exophthalmos with confirmatory 
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the temperature was controlled with ice 
packs. 

On the following morning the patient was 
given 1,000 cc of lo per cent dextrose in normal 
saline and lo cc. of lo per cent sodium iodide. 
Her condition remained unchanged except that 
she now reacted to stimuli. In the evening 
a continuation of the present regime resulted 
in a lightening of the coma although the pulse 
remained very rapid. The patient was placed 
in an oxygen tent. On December 6th the 
patient was much improved, fully conscious, 
took fluids well by mouth, sat up in bed and 
ate ice cream and lolly-pops. The pulse rate 
decreased to 130. Marked improvement con- 
tinued; she took a soft diet, candy, and fluids; 
the pulse was steadier and slower. The drain 
was withdrawn and alternate skin clips 
removed; the incision was healing well. On 
December qth all clips were removed; the 
wound was healing well, and the patient’s 
general condition was excellent. On December 
13th the basal metabolic rate was minus 9. 
Pulse rate varied between 100 and 130 and the 
patient’s condition was satisfactory for further 
surgery to be limited to hemithyroidectomy. 

Two days later a right hemithyroidectomy 
was performed. Microscopic examination of 
tissue showed marked connective tissue pro- 
liferation and numerous focal areas of round 
cell infiltration. Some of the acini presented low 
papillary projections. The pathological diag- 
nosis was toxic goiter. 

The patient’s convalescence following this 
operation was uneventful. Her pulse rate 
never exceeded 140. The maximum tempera- 
ture was i02°F. on the first postoperative day. 
On the following day the pulse was I20 and the 
temperature ioo°f. A striking point was the 
improvement in the patient’s former surly 
disposition. Her appearance became much less 
apprehensive. She was apparently happy and 
had gained seven pounds. This represented a 
20 per cent gain in total body weight since 
her admission to the surgical service, and a 
net gain of about 12 per cent since her oper- 
ation three weeks before. The wound healed 
well except for a small granulating area in the 
center. Application of a 10 per cent solution of 
silver nitrate removed the exuberant tissue. 

On January 19. 1942, a small fluctuant mass 
about 2 cm. in diameter was noted to the 
right of the midline. This was assumed to be a 
sterile abscess due to silk suture irritation. 


Incision and drainage was performed and a 
culture taken which proved negative for 
micro-organisms. Drainage subsided following 
the application of sulfathiazole powder. The 
patient was discharged on February 25th. 
Further obser\'ation of the patient was con- 
tinued in the out-patient department. 

On April 14th, she was re-admitted exhibit- 
ing little evidence of thyrotoxicosis and in 
good general health. There was only slight 
tremor, pulse 106, no apparent improvement 
in the exophthalmos, marked lid-lag, freely 
moveable scar and several areas of keloid-likc 
scarring. The left thyroid lobe was barely 
palpable. 

A tender fluctuant area about i cm. in 
diameter was noted at the site of the original 
sterile abscess and on April 23rd this mass 
was opened under local anesthesia. About 
5 cc. of purulent fluid was evacuated along 
with two pieces of black silk suture material. 
Despite this procedure the wound continued 
to drain and two additional pieces of black 
silk suture were removed on April 29th. 

On May i ith, sinus tract drainage continued 
and a small amount of seropurulent and gran- 
ulation tissue was removed. On May 14th, 
debridement, drainage and curetting of the 
sinus tract was performed under general 
anesthesia. Despite these operative procedures 
a persistent sinus reformed with continued 
seropurulent discharge and exuberant granu- 
lations. The sinus was probed and found to 
extend toward the right superior thyroid pole. 
Additional black silk suture material was 
removed. 

The patient was discharged to the clinic 
June nth with a persistent silk sinus. (Fig. 2.) 
Her weight on admission was 64*2 pounds; 
blood pressure 96/70. Her weight on discharge 
was 681^ pounds; blood pressure 105/78. A 
slight but steady weight gain was noted, and 
the blood pressure showed little variation. 

Continued observation of this patient is 
being carried out in the endocrine clinic. She 
has also been e.xamined on repeated occasions 
at the thyroid committee conference. Despite 
the complete subsidence of thyrotoxic symp- 
toms, it was the concensus of opinion that 
further surgery will be necessary because 
of the probable danger of reactivation of the 
remaining intact lobe. However, in view of the 
considerable recent operative trauma, it was 
decided that further intervention should be 
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deferred and that conservative measures be sinus tachycardia; blood chemistry was normal, 
continued especially since the patient and After two weeks’ observation the child was 
family are co-operative and continued obser- discharged and referred to the endocrine 
vation will be possible. clinic for follow-up. While under obser\'ation 



Fic. 3. Case ii. Three sisters, ages five and one-half years, 
seven and one-half years and thirteen and one-haif years, 
respectively. 


Five months following operation this patient 
without further surgery can be considered a 
normal child. She shows a significant improve- 
ment in behavior, has lost her former surly 
attitude, weighs ~4 pounds and presents a 
marked recession of her original c.xophthalmos. 
Basal metabolism at this time is minus 17. 

Case h. A. M. Chart No. 112958. The 
patient, age six years, was admitted on May 8, 
1942, with complaints of tremor, increased 
excitability, bulging of the eyes, intolerance to 
heat, and swelling of the neck. She was first 
admitted October 17, 1941, for a swelling of 
the neck which was present for three weeks. 
On this admission there was no evidence of 
exophthalmos or other symptoms of thyro- 
toxicosis. There was a diffuse hyperplasia 
of the thyroid, the heart was not hyperactive, 
basal metabolism o, electrocardiogram showed 


during the six months prior to the present 
admission there had been a gradual develop- 
ment of toxic signs which became progressively 
worse, and hospitalization for surgical removal 
of the thyroid was advised. (Fig. 3.) 

The patient was thin, pale, very active and 
an extremely co-operative female. No abnor- 
malities of the head were noted; pupils were 
equal and reacted to light and accommodation. 
There was slight internal deviation of the left 
eye (Fig. 4); palpebral fissures were widened; 
marked exophthalmos; lid-lag definite; no 
wrinkling of the forehead. Ears and nose were 
normal. The thyroid was enlarged bilaterally 
(Fig. 5), the right lobe was larger than the 
left; the isthmus was readily outlined. A thrill 
was palpable and a bruit was audible over the 
thyroid. Lung expansion was equal and 
resonant to percussion; there was vesicular 
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breathing; the heart rate was 158; blood was there any respiratory difiiculty. The 
pressure 150/50; the apex was in the sixth oxygen mask was well tolerated. She reacted 
intercostal space in the midclavicular line, from anesthesia in normal time and was able 
Cardiac consultation revealed heart sounds to phonate without difficulty. Her temperature 



Fig. 4. Case ii. Preoperative appear- 
ance. 

hyperactive; no murmurs were present. The 
abdomen was soft and symmetrical. Liver and 
spleen were not palpable. Tremors of the hands 
were present and all reflexes hj^peractiN'e. 

Following admission, the patient was exam- 
ined in endocrine and pediatric consultation. 
The thyroid was diffusely enlarged with 
irregular nodules throughout. On a four plus 
scale, the thyroid was enlarged to two or three 
plus. It was concluded that the child had 
diffuse thyrotoxicosis with superimposed toxic 
adenoma. Surgery was recommended and 
routine preoperative preparation was insti- 
tuted. Under this regime the pulse rate ranged 
between 120 and 140, whereas on admission 
the pulse rate was over 140. Basal metabolism 
fell from plus 28, to plus 4; the patient gained 
weight, the tremor was less pronounced and 
the general condition improved markedly. 

Maj’ 28th, after two weeks of preparation, 
subtotal thyroidectomy was performed through 
a collar incision. Approximately J-i of the left 
lobe, of the right lobe and the entire isthmus 
were removed. 

The child was observed every hour during 
the day following operation and at no time 


Fig. 5. Case ii. Preoperative appear- 
ance. 

rose to i03°F., but was readil}' controlled by 
alcohol sponge baths. The pulse was maintained 
at about 1 16 and respiration 30. On the second 
postoperative day the temperature was 99.4 °f., 
pulse 140, and respirations 40. On the third 
postoperative day the temperature rose to 
io4.4'’f. and remained elevated in spite of 
repeated sponge baths. Postoperative atelec- 
tasis or pneumonia of the left base was sus- 
pected by the pediatric consultant. X-ray 
examination did not confirm this opinion. 
Ice bags were placed on the extremities and 
head. There was no evidence of respiratory 
difficulty. The patient continued to receive 
90 per cent oxygen bj" mask. She was able to 
take small amounts of fluid by mouth, includ- 
ing LugoPs solution. Ergotomine cc. was 
administered every three hours. The dressing 
was removed and the wound inspected. Oxygen 
inhalations were continued. The child con- 
tinued to become more alert and the pulse 
was of better quality and slower. Fluids were 
well taken. Dressings were changed and the 
drain removed; the wound was clean. 

The further postoperative course was en- 
tirely satisfactory. It was the opinion of the 
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endocrine consultant that the patient had 
Suffered a mild postoperative thyroid crisis 
■svhich apparently was attributable to anoxemia. 
The surgical service did not completely concur 
in this opinion. Although conceding that there 
may have been a mild hyperthyroid crisis, this 
certainl3’' was not attributable to an anoxemia 
since at no time had there been anj’’ respiratorj'- 
difficulty and the patient had been continu- 
ously receiving 90 per cent ox^'^gen by mask. 

The further postoperative course was entirely 
uneventful; the maximum pulse was 132 with 
an average pulse of 1 10 to 120; the temperature 
was below ioo°f.,, blood pressure 116/58. The 
wound healed bj' primarj' union and the 
patient was out of bed on the fourth post- 
operative da}' and was ambulatory on the 
fifth da\\ On the sixth postoperative daj' the 
basal metabolism was minus 4. She was 
discharged on the fourteenth postoperative 
da}' and was referred to the endocrine clinic 
for follow-up. The pathological report was as 
follows: Proliferation of acini filled with 
degenerated colloid. Some of the acini show 
low papillarj' projection. The connective tissue 
is increased in amount and there are manj' 
areas of small round cell infiltration. Diagnosis: 
Toxic adenoma of the thyroid. 

The patient has been closely obsers'ed for 
the past five months. She has gained weight, 
her pulse averages 80 to 84 and her basal 
metabolism at present is minus 4. She has 
shown no tendency toward recurrence of her 
former toxic state. 

REMARKS 

The familial aspect of juvenile hyper- 
thj'roidism is illustrated bj' our two cases, 
which included four members of one 
famih', three sisters and one cousin. Three 


members presented sj'mptoms of hyper- 
thyroidism and one of benign goiter. Of 
additional interest is the presence of 
diabetes mellitus in another sister and also 
the tendenc}' toward the diabetic state 
was noted in Case n. This endocrine rela- 
tionship has been demonstrated bj' Steener 
and Newcomb." The sugar tolerance curve 
(in mg. per cent, fasting 85, }4 hour 145, 
I hour 160, hours 170, 2 hours no) in 
Case n does not appear tj'pical of the 
thj'roid tj’pe but is prolonged, apparently 
tending toward the diabetic variety al- 
though the fasting blood sugars are low. 

Case I presented the history' of exoph- 
thalmos at the age of tw'o j'ears. According 
to the literature, this is a rare finding. 
Elliott^ reported the presence of e.voph- 
thalmic goiter in his case before one 3'ear 
of age as being “a real medical rarity.” 

We are in accord %vith the concensus of 
opinion that the juvenile hyperthj'roid case 
is a definite surgical problem for which 
prolonged medical therapy should not be 
undertaken. This is borne out in our 
experience w'ith the management of our 
two patients. 
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APPENDICULOCOLIC FISTULA 

CASE REPORT 

Major Louis P. River, m.c. and Lieut. Billens C. Gradinger, m.c. 

FORT worth, TEXAS 

E xploratory operation was per- of cramps, most often occurring at night, ever 
formed in the following case because since he could remember, never with nausea, 
of recurrent, indefinite abdominal vomiting or diarrhea. Severe attacks had been 
pain, and unusual roentgen findings. accompanied by mild anore.\ia. He remembered 



Fig. I. Appearance after barium meal. 

C. H., a priyate soldier, colored, aged twenty- vaguely a “long” abdominal illness at about 
four, had been seen at sick call several times ten years of age. 

because of abdominal cramps. No positive His past history was negative except for the 
pln’sical findings were ever noted. He was usual exanthemas and two attacks of gonor- 
admitted to the Station Hospital, November rhea. Inventory by systems was all answered 
14, 1942, complaining of steady soreness in in the negative. He used alcohol to excess 
the right lower quadrant of his abdomen for occasionally and smoked twenty cigarettes 
the past two days, aggravated by stooping, daily. He was born in Mississippi but had 
lifting or straining. From November Sth to lived the past two years in Texas. 

1 2th he had had frequent periods of crampy Physical examination was completely nega- 
pain in the right side and peri-umbilical region, tive, except for complaint of tenderness on 
He had had similar but less prolonged attacks deep pressure over the right lower quadrant. 

297 
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The urine was normal; wliite blood count was thought to be the tip of a well filled, up- 
was 6,500, polymorphonuclears 70 per cent, ward and medially directed appendix, 
lymphocytes, 30 per cent. Wassermann and ■ Exploratory operation through a right rectus 
Kahn reactions were negative. Gastrointestinal incision was performed under 15 cc. of 1:1500 



Fig. 2. Appearance with barium enema. 


-V-ray examination was negative except for 
continued spasm in the cecal region and the 
presence of a small residual mottled density 
at the mesial aspect of the ascending colon 
slightly above the level of the transverse 
process of the fifth lumbar vertebra. (Fig. 2.) 
His soreness disappeared and he was discharged 
from the hospital November 18, 1942. 

After several more appearances at sick call, 
he was re-admitted December 16, 1942. Phys- 
ical findings were still negative. A repeat 
barium meal showed cecal appearance as in 
Figure i. Figure 2 shows the appearance with 
barium enema. Considerable spasm was pres- 
ent, at each examination, in the treely movable 
cecum, and it was difficult to make it fill well. 
The small mottled densitj' seen previously 
appeared to be in the wall of the colon, medial 
to a constantly unfilled area, and near what 


nupercain solution intrathecally, December 19, 
1942. A small, movable retroperitoneal mass 
was felt at the location of the mottled density. 
The appendix was not seen until the cecum 
was well mobilized, at which time the appendix 
was found to extend upward 2.5 cm. from its 
base (Fig. 3.A), and joined a 2.0 cm. wide bj' 
1.5 cm long, rounded mass (Fig. 33), itself 
joining the ascending colon 5 cm. above the 
base of the appendix. The mass was of doughj’ 
consistency. The contents were expressed into 
the colon. From the mesial aspect of this 
adventitious structure a long, slightly thick- 
ened appendix extended downward and later- 
ally toward the tip of the cecum. (Fig. 3c.) 
(We had mistaken the direction of the appen- 
dix.) The distance on the mesial wall on the 
ascending colon, (Fig. 30) between the base 
of the appendix and the attachment of the 
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fistulous tract was slightly more than 5 cm. 
No other abnormalities were found. 

The appendix stump and colonic end of the 
fistulous tract were treated, after division 


appearance except for the presence of a few 
eosinophiles. The fistulous tract was lined with 
mucosa without crypts. No muscular layer was 
present. 



Fig. 3. Diagram of Figure 2. a, base of appendix; 
B, fistulous tract; c, tip of appendix; d, ascend- 
ing colon, spastic. 


between clamps, by inversion without ligation. 
The wound was closed in layers with inter- 
rupted silk sutures. The patient made an 
uneventful recovery. 

The appendix was 14.5 cm. long, rather 
sharply angulated 2.5 cm. distal to the divided 
end at which site a smooth, tubular lateral 
projection extended 1.2 cm., with a diameter 
roughly twice that of the appendix. No marked 
constrictions were noted in the lumen of the 
appendix. Section of appendix was normal in 


SUMMARY 

1 . A case history is reviewed in which an 
appendlculocolic fistula is presumed to 
have been due to intracolic rupture of an 
appendiceal abscess. 

2. The .v-ray appearance of cecum and 
ascending colon indicated persistent spasm 
of the cecum and slow emptying of the 
fistulous tract. 



ACUTE SPONTANEOUS PERFORATION OF THE 

GALLBLADDER 


L. M. Rankin, m.d. and Sherman A. Eger, m.d. 

Chief of Service, Delaware County Mospital Assistant Surgeon, Delaware County Hospital 

UPPER DARBY, PENNSYLVANIA 


P ERFORATIONS of the gallbladder 
are divided into the acute, subacute 
and chronic tj'pes, depending upon the 
rapidity of the perforation, and occur in 
from I to 3 per cent of all cases of biliary 
disease with an average mortality of about 
40 per cent. * The highest mortalit}^ about 
50 per cent,- occurs in the acute tj^pe, 
because the gallbladder contents are dis- 
seminated freely into the peritoneal cavity. 
The vast majority of acute perforations are 
associated with stones and a history of long 
standing gallbladder disease. The condition 
is usually diagnosed perforated peptic 
ulcer, ruptured appendix, high intestinal 
obstruction or acute cholecystitis, so that 
the correct preoperative diagnosis is rarely 
made. The treatment is earl 3'^ operation. 

The following case is reported because it 
presents several interesting and unusual 
factors : 

CASE REPORT 

An obese female, age fort3"-nine, short in 
stature and weighing 306 pounds, was admitted 
to the surgical service of the Delaware County 
Hospital, March 13, 1937, at 11:50 p.m. with 
severe abdominal pain. For man\’ j'ears she had 
mild indigestion for which she had never con- 
sulted a ph3'sician. There was no historj' of 
jaundice or colick\' pain. While seated in a 
moving picture theater she was suddenlj"^ seized 
with a severe, sharp pain in the epigastrium, 
accompanied bj' nausea and weakness. With 
assistance she walked to the rest room, where 
bicarbonate of soda was given and promptly 
vomited. Because of the continuance of the 
symptoms, the patient was removed to the 
hospital one hour later. Bj’ this time the pain 
had extended along the right side of the ab- 
domen into the pelvis and was associated with 
pain at the tip of the right shoulder. The 
abdomen was generalK' rigid and more tender 
on the right side, but the extreme obesit3' pre- 


vented an3' definite localization. Her tempera- 
ture was 97 ‘’f., pulse 112, respiration 28, blood 
pressure 160/90; hemoglobin 65 per cent, red 
blood cells, 3,780,000, white blood cells 12,900, 
74 per cent polymorphonuclears with 25 per 
cent nonsegmented. Urinab'sis was normal. A 
preoperative diagnosis of perforated peptic 
ulcer was made and operation performed one 
hour after admission, using nitrous oxide and 
ether anesthesia. 

On opening the abdomen through an upper 
right rectus incision a moderate amount of 
greenish-brown fluid was encountered free in 
the peritoneal cavit3% chiefly on the right side. 
The stomach and duodenum were negative. 
There was a large impacted stone in the neck 
of the gallbladder and just above this there was 
a perforation about one-half inch in diameter. 
There was no evidence of acute cholec3'stitis. 
The stone was removed through an incision 
in the fundus, following which the perforation 
was repaired and the gallbladder drained by 
means of a rubber tube through the fundus. 
Two cigarette drains were placed in the gall- 
bladder region and one suprapubicalljL The 
maximum temperature and pulse were loi and 
120, respectiveh', on the second daj' and 
remained normal after the fourth da}'. Bile 
drained freeh' through the gallbladder tube, 
which was removed on the thirteenth day with- 
out complications. The cigarette drains were 
removed on the fifth da}'. She was discharged 
on the thirty-fourth day without symptoms. 
After four years she is still well with the excep- 
tion of an occasional mild indigestion. 

CONCLUSIONS 

1. The diagnosis of the acute t3'pe of 
perforation of the gallbladder is difficult 
and rarel}' made preoperativel}'. 

2. Its mortalit}' is extreme!}' high. 

3. Proph3'Iactic calculus cholec}'Stec- 
tom}', thereb}' reducing the incidence of 
perforation, is the best tva}’ to lower the 
mortality'. 
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4. Acute perforation of the gallbladder 
can occur without acute cholecystitis. 

5. The treatment is early operation. 
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Early establishment of external communication of the terminal bowel 
is indicated in complete atresia of the anal canal or rectum. When stenosis 
alone is present, dilatation with bougies or the little finger well lubricated 
suffices. In external fistulous termination of the rectum in the male and 
vaginal communication in the female, no Indication for immediate operative 
intervention usually exists. 

From “Intestinal Obstructions” b\" Owen H. Wangensteen (Charles C. 
Thomas). 



REMOVAL OF VULVAE AND PERINEAL BODY BECAUSE 
OF SQUAMOUS CELL EPITHELIOMA 

Albert F. Tyler, m.d. 

Radiologist, Immanuel Hospital 
OMAHA, NEBRASKA 

K EMOVAL of the perineal body is and she has a rectovaginal fistula so that 
seldom necessar}' but can be done, stools come through the vagina. The pa- 
in this particular case a neglected tient has learned to regulate her diet so she 
squamous cell epithelioma, starting along defecates regularl}^ but wears a perineal 
the posterior margin of the vaginal inlet, pad for safety. She goes about the work 
had deeplj' invaded the perineal body, of a normal housewife and enjoys an 
The pain, accompanying the ulceration of otherwise normal life, 
the growth, rendered se.xual intercourse Infiltration of the perineal body is seen 
impossible and disturbed the patient night onty in late cases of malignancy so that 
and daj’^ until she had become a narcotic the problem of removal is seldom en- 
addict. Even while using large doses of countered. The vascularit}' of the parts 
morphine the patient was in such pain and the lack of tissue to close the space 
that she could not sit or walk or lie on her present a difficult problem, solved, in this 
back. She rolled in bed, moaning con- particular case, by the use of the coagulat- 
stantly even when sleeping for short ing high frequency electric current applied 
intervals. Her general health was dis- bj’^ use of a large indifferent electrode under 
turbed and she was emaciated, having lost the patient in contact with the skin and a 
nineteen pounds during the past six months, pointed active electrode to remove the 
Consultation resulted in recommenda- diseased tissue. The wound healed by 
tion of removal of the perineal bod}^ by granulation and completely epidermized 
means of bipolar high frequency electro- without grafts. 

coagulation. Under avertin anesthesia, the In 1940, cancer was responsible for 
posterior two-thirds of both vulvae and 158,335 deaths — a rate of 120.3 per 100,000 
the entire perineal bod3' were removed population in the United States. This 
leaving the anterior rectal wall and ap- represents approximate!}" ro per cent of 
proximate!}" half of the anterior portion all deaths. Twenty-five per cent of these 
of the anal sphincter. The use of the deaths were due to neoplasms of the 
coagulating electric current avoided all female genitalia. The 36,412 women who 
bleeding so no sutures were necessary. No died from cancer of the breast and genitalia 
vaginal pack was used and normal saline account for nearly 44 per cent of all 
vaginal irrigations three times daily were cancers in women. 

begun as soon as the patient recovered F. J. Taussig* reports 155 cases of cancer 

from the anesthetic. She slept soundly the of the vulvae treated during the years 19T i 
night following the operation and has had to 1940. Surgery was used by him in all 
no pain since. Morphine was entirely but thirty-eight cases. During the early 
withdrawn in ten days and the wound part of this period he used radium and 
healed by granulation in six weeks. The .v-irradiation but soon abandoned its use 
patient’s normal desire for food returned because of the unsatisfactory results and 
and she regained her normal weight in painful sequellae. He prefers the removal 
twelve weeks. of both sides of the vulvae and the inguinal 

During the second postoperative week nodes by his modified Basset operation in 
the anterior wall of the rectum gave way those suitable for such an extensive opera- 

302 



NewSeries Vou.LXI, No. 2 


Tyler — Cancer of Perineal Body American Journal of Surgery 3^3 


tion. In poor operative risks and usually 
in those patients over sixty-ri\-e years of 
age, he uses electrocoagulation to destroy 


Berven- of the Radiumheinniet, Stock- 
holm, reports 177 cases of cancer of the 
vulvae using the following methods of 



Fig. I. Micropliotograph of tissue removed for biopsy showing “overgrowth 
of difi'erentiated squamous epithelial cells with both coarse and disseminated 
infiltration and frequent formation of epithelial pearls. Squamous cell 
carcinoma. Grade i” — Dr. E. G. Eggers. 


the ulcerated mass and allay pain. By 
employing this technic, he has shown 58.5 
per cent five-year cures in clinical grades 
I and II even though 41 per cent of this 
group showed lymph node metastases at 
the time of operation. The 155 cases re- 
ported by Taussig originated from the 
following parts: 

No. of Cases 


Epidermal 104 

Vestibular 11 

Periurethral 12 

Bartholin gland 9 

Gians clitoris 2 

Unclassified (advanced) 17 


Fifty-seven per cent had lymph node 
metastases. The five-year results of the 
various t3'pes of treatment employed by 
him are as follows: 

Per Cent 


Basset operation and vulvectomy. . 5S.5 
Superficial or incomplete node re- 
moval and vulvectomy 28. 6 

Vulvectomy only 8.2 

Radiation 4.8 

Palliative (no operation or radi- 
ation) 0.0 


treatment, with corresponding five-year 
results: 

Per Cent 


Clinical grade i no nodes — vulvec- 
tomy and radium on nodes 59-3 

Clinical grade ii secondarj- nodes — 
vulvectomy and radium on nodes 22 . 9 
Clim’cal grade m inoperable metas- 
tases — radium only 3.8 


Berven uses electrocoagulation to re- 
move the vulvae instead of the sharp knife, 
claiming the following advantages: no 
bleeding during operation, little postopera- 
tive pain, less infection, lower postoperative 
mortality — 8.5 per cent — and soft scar. 

CASE REPORT 

C.\SE No. 54945. Mrs. Wm. E., twenty- 
seven years of age referred by Dr. Louis Moon, 
stated that six months previously she went to a 
physician because of pain at the inlet of the 
vagina. On the diagnosis of cancer, repeated 
radium treatments were given in the office. In 
spite of the treatment the pain increased and 
the tumor grew larger until she could scarcely 
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walk or sit and had to lie face down to sleep. 
Large doses of morphine were necessary to con- 
trol the pain. 


granulation in six weeks, covering over with 
epithelium. The anterior rectal mucosa gave 
way during the second postoperative week re- 



Fig. 2. Photograph of vulvae and perineum at present time showing complete 
epidermization and slight prolapse of the rectal mucosa into the vaginal 
canal. 


Physical examination revealed an ulcerated, 
indurated new growth involving the posterior 
one-third of both vulvae and the fourchette, 
accompanied by extension deep into the peri- 
neal bodjf. Small nodes were palpable in both 
inguinal regions. Otherwise the examination 
was negative. 

Tissue removed by Dr. Moon for biopsy 
showed squamous cell epithelioma. 

Under avertin-ether anesthesia the posterior 
two-thirds of both vulvae, the entire perineal 
body and anterior rectal wall down to the 
mucosa and the anterior half of the anal 
sphincter were removed by electrocoagulation. 
There was no bleeding during operation, no 
postoperative pain and the wound healed by 


suiting in a fistula with moderate prolapse ol 
the rectal wall. Outside of this difficulty an 
uneventful recovery was made. Postoperative 
high voltage .v-irradiation was given over each 
inguinal region using the following factors: 
200 K.V., Thoraeus a filter, 50 cm. distance, 200 
r daily, total dose 1,600 r each area. 

The patient was well and showed no evidence 
of recurrence or metastasis two years and eight 
months after the operation. 
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PRIAPISM* 

CASE REPORT AND REVIEW OF THE LITERATURE 
W. H. Cave, m.d. 

GREENVILLE, MISSISSIPPI 


T rue priapism is a persistent pain- 
ful penile erection usually unaccom- 
panied by sexual desire. It is a rather 
rare pathological condition although the 
underlying disease processes of which it 
is a symptom are not uncommon. 

Hinman" reviewed the literature in 1914 
and reported 170 cases. His has been the 
most e.xtensive review of priapisni. In 
1923, Planer and Kutzman'^ reported one 
case of their own and added thirteen from 
the literature. McKay and Colston*’ added 
three of their own in 1928 and collected 
nineteen from the literature. Since McKay 
and Colston’s report thirty-seven addi- 
tional cases have been reported in the 
English and American literature, mostly 
case reports. No doubt many more cases 
have occurred than have been reported as 
the disease processes causing priapism are 
not uncommon. It has been stated by 
Dawson* that fully 25 per cent of all leu- 
kemia cases are accompanied by priapism. 

Etiology. There are many different eti- 
ological factors involved in the develop- 
ment of priapism. Hinman’s suggested 
classification is the most widely accepted: 
(1) Cases resulting from nervous causes: (a) 
From ascending peripheral stimuli (refle.x) 
such as infiammation, infection or tumors 
of the urethra; (b) from direct stimuli 
to the spinal cord center or to the nervous 
system; (c) From descending cerebral 
stimuli, direct and indirect, traumatic, 
neoplastic, inflammatory, or functional 
disease of brain or spinal cord. (2) Cases 
resulting from local mccbanical causes: (a) 
Hemorrhage and hematoma; (b) thrombo- 
sis and pseudothrombosis; (c) new growths, 
and (d) inflammatory swelling and edema. 

However, it is diilicult to see just where 
some of the diseases known to cause pria- 


pism would fit into Hinman’s classification. 
As Barney* has stated in his care of pria- 
pism as the initial symptom of splenic 
leukemia, “whether it is a thombis from 
excessive myelocytes or a thrombis of the 
ordinary sort I do not know.” Further 
priapism occurs as a result of metastatic 
malignancies such as the case of Craig’’ in 
which hypernephroma metastases occurred 
to the corpus cavernosum. While this could 
be classified as a mechanical cause, the 
underlying process is fairly remote. Also 
a more recent etiological factor has been 
reported by Finkler*' who had a case 
of seventeen davs’ duration followin" 
treatment of a eunuch with testostrone 
proprionate. 

It is suggested that a simpler etiologic 
and anatomic classification would be: 

A. Primary causes of priapism 

1. Post urethritis 

2. Local malignancies 

3. Bladder stone. Hlnman mentions 
priapism as a frequent symptom of bladder 
stone in children. 

B. Secondary causes of priapism 

1. Leukemia. Brown and Diog* report 
a case in which priapism was the first 
symptom of myeloid leukemia in an other- 
wise healthy laborer. 

2. Multiple sclerosis. Wilgus and Fells*'-' 
reported a case of priapism as the early 
symptoms of this disease. 

3. Central nervous system syphilis. Hin- 
man reports priapism in a newborn con- 
genital syphilitic. 

4. Cord injuries and inflammation 

5. Cerebral hemorrhage 

6. Neurasthenia. This has been well 
described by Huhner*- and Oberndorff.*'* 

7. Male sex hormone injections are 
reported by Finkler.- 


From the Clinic of Gamble Brothers and Archer, Greenville, Miss. 
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8. Sickle cell anemia as reported by 
Dawson.® 

Pathology. The pathological reaction of 
priapism consists of the distention of the 
venous sinuses of the corpus cavernosa, 
usually the corpus spongiosum and glans 
are not involved. Colston and McKay^'* 
state that thrombosis occurs if the priapism 
exists more than two days and believe that 
regardless of the cause the priapism should 
be treated by some method that will re- 
niove the thrombis. Huhner^^ states that 
his experience does not bear this out. In his 
cases and in others cure has been effected 
without attacking the corpus cavernosa. 

The blood in the corpus cavernosa in 
priapism is black, thick and stringy. There 
is usually a clonic contracture of the ischio- 
cavernous and the bulbocavernous muscle. 

Treatment. There are diverse forms of 
treatment suggested. Normally, the under- 
lying cause should be treated. However, a 
persistent priapism, regardless of the cause 
is not only painful and leads to urinary 
retention but is also dangerous. Dawson 
reports a case of a patient who e.xpired 
with gangrene of the penis. Therefore, a 
priapism of prolonged duration requires 
immediate attention. 

The forms of treatment suggested are: 
(i) If the erection is sustained by the pres- 
ence of a local malignant growth, radical 
amputation and resection of the inguinal 
glands is recommended. (2) Ligation of 
the dorsal arteries of the penis-close to 
the pubis. (3) Division of the ischiocavern- 
ous muscle. (4) Irrigation of the corpus 
cavernosa by the use of large aspirating 
needles and saline as suggested by Colston 
and McKay.*'* (5) Incision and drainage 
of the corpus cavernosa. (6) Epidural 
injection as recommended by Huhner.*- 
(,) Ethyl chloride spray to the perineum 
as recommended by Nagel. (8) Intravenous 
I per cent mercurochrome has been used 
by Van Duzen. (9) Sedatives and ice bag; 
spinal and general anesthesia. 

The following case is of interest because 
of (i) the multiplicity of methods of treat- 
ment used; (2) because no underIving 
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cause could be found; (3) because of the 
successful outcome with complete func- 
tional recover}'. 

P. I. S. J., a seventeen year old colored 
laborer, was admitted to the hospital on April 
24, 1942, complaining of a painful penile 
erection of six weeks’ duration. For two weeks 
prior to the development of the condition 
he had been guilty of sexual e.\xesses consisting 
of intercourse two or three times daily. The 
condition came on quite suddenly while sitting 
at home. He attempted to reduce it b}' frequent 
masturbation and intercourse without avail 
and three da3’'S after the onset he visited his 
phj'sician. Sedatives and an ice bag to the 
perineum were used without avail and one 
week after the development he entered a State 
Hospital where pudendal nerve block was 
tried without results. He returned home after 
one week’s hospitalization. At that time the 
condition was so painful that it was necessar}' 
for him to sta}' in bed; he could not void and 
catheterization was necessarj'. He was ad- 
mitted to the hospital as a bed patient with his 
bladder distended to the umbilicus. 

Ph3'sical examination showed a well devel- 
oped and well nourished colored male; tempera- 
ture ioo°F,, pulse 98, respiration 22. Ph3'sical 
e.\'amination was negative except for genitalia. 
The penis was in firm erection and la3' back 
over abdomen. The base of the penis was 
stone3' hard, the bladder was distended to the 
umbilicus. Blood count was as follows: white 
blood cells, 10,000; red blood cells, 4,250,000, 
hemoglobin 80, dilferential; polymorphonu- 
clears 80 per cent, l3'mphoc3'tes 19, monoc3'tes 
I, Urinah'sis: specific gravit3' 1020, reaction 
acid, albumin and sugar negative. Microscopic 
examination: There were occasional pus cells. 
The blood Wassermann test was negative; the 
spinal fluid Wassermann was negative. Three 
cells; Pand}' reaction negative. A’-ra3' of 
bladder and pelvis was also negative. 

During the first twenty-four hours after his 
admission to the hospital he was treated with 
ice bags to the perineum and morphine without 
change. In succession following this narcosis 
b3' intravenous pentothal sodium, spinal anes- 
thetic and ether anesthesia were tried over a 
period of two da3'S without change. On the 
fourth da}' after admission under pentothal 
sodium anesthesia two large No. 16 needles 
were inserted into the corpus cavernosa on 



NcwSeries VoL. LXI, No. 2 


Cave — Priapism 


American Journal of Surgery 


307 


both sides and tlirough and through, and irri- 
gation with normal saline was accomplished. 
A large quantity of thick black stringy blood 
was washed out and immediately the penis 
became soft and pliable. Within four hours the 
patient was able to void spontaneousl3^ How- 
ever, about eight hours following this procedure 
the penis was markedly swollen and as hard 
as upon admission. On the following day under 
ether anesthesia the corpus cavernosa was 
opened on either side by a one-half inch incision. 
Much old, stringy, black blood was evacuated. 
The forefinger was pushed as far below and 
above as could be done in the corpus cavernosa. 
A gauze pack was placed in both sides and no 
closure of the skin made. The penis was soft 
immediately after this procedure. The patient 
voided freely after recovery from the anesthetic. 

The gauze packing was removed in forty- 
eight hours. The wounds healed in seven 
days and the patient was discharged in good 
condition. He was seen six weeks later at which 
time there was no deformity of the penis 
and he reported that he was having normal 
erections two days after he returned home. 
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PEDUNCULATED FIBROMYOMA OF THE 
INGUINO^ABDOMINAL REGION* 

CASE REPORT 
C. A. Bachhuber, m.d. 

Assistant Clinical Professor of Surgcrj-, College of Medical Evangelists 
LOS ANGELES, CALIFORNIA 


F IBROMYOMAS may be found in any 
organ of the body which contains both 
smooth muscle fibers and connective 
tissue. Consequently, this type of a tumor 
must be considered in the differential 
diagnosis whenever a neoplasm is en- 
countered in an organ containing both of 
these tissues. The most frequent site of 
occurrence of this type of a growth is from 
the uterine body itself with the remaining 
structures of the female genital tract being 
of secondary importance as to the point 
of origin of these tumors. 

Taussig,^ in reviewing the literature up 
to 1914, reports a total of 141 round liga- 
ment tumors, eighty of which had been 
previously reported by Emanuel. In 135 
of this group the nature of the tumor was 
stated, seventy-nine belonging to the 
group of fibromyoma, including fibromas 
and adenomatous t3’^pes of tumors in this 
classification. 

In Taussig’s group eighteen were re- 
ported as intra-abdominal and thirtj’^ 
extra-abdominal; while in Emanuel’s series 
sixty were reported as being in the inguinal 
canal or labial folds, making a total of 
ninety extra-abdominal tumors. The tj'pe 
of tumor found in these different locations 
is not mentioned. 

The age group in both was between 
thirty' to fift3' years; the majority occurred 
on the right side and were most frequentlj’ 
mistaken for hernia. 

Horine- reviewed the literature from 
1914 to 1933 and reported a total of thirty- 
six round ligament tumors, five of which 
were classified as fibromj'omas. Here again, 
their exact location was not stated, but the 


age group and site of location corresponded 
with the resume as presented b}^ Taussig. 

In reviewing the literature to date I am 
unable to find a report of pedunculated 
fibromyoma occurring in the inguino- 
abdominal region with pedicle passing into 
the inguinal canal. 

CASE REPORT 

The patient, a female, was forty-eight years 
of age. The history and physical e-xaminations 
were entirel}' irrelevant except for the presence 
of a lump in the left inguinal area which the 
patient stated moved around rather freelj'. It 
was first noticed about six months before the 
patient sought surgical relief. 

Upon examination a mass, the size of a small 
walnut, was palpable in the left inguino- 
abdominal area above the region of the external 
ring. The ring could be palpated without 
difficulty and there was no impulse on coughing. 
The mass was well encapsulated and the 
outstanding clinical finding was the e.xtreme 
mobility of the tumor within certain limits. 

The preoperative diagnosis was not estab- 
lished and under local infiltrating anesthesia 
the tumor was removed by dissecting it free 
from the surrounding tissues and ligating the 
pedicle which entered the exTernai inguinal 
ring. (Fig. I.) 

Fibromjmmas of the inguino-abdominal 
region are among the rarest tumors found 
in this area. Grossly" these tumors are hard 
and of a white, glistening appearance. 
Thej" are well encapsulated and when 
incised allow the capsule to retract with a 
resulting projection of the tumor contents 
above the surface. The interior of the 
tumor has the typical whorl-like appear- 
ance characteristic of the fibroid group of 


• From the Department of Surgerj-, College of Mcdlc.al Evangelists. 
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tumors. (Fig. 2.) The microscopic pictures certain limits. The mobility can be referred 
(Figs. 3 and 4) show the interlacing muscle to as the so-called slip-away feel which is 
fibers, some cut transversely and some cut descriptively applied to fibro-adenoma of 
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Fig. 1. Tvimor and pedicle. 
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Fig. 2. Showing glistening, pearly 
white tumor with character- 
istic whorls. The eversion of 
tumor contents after incising 
the capsule is also noted. 



Fig. 3. Showing interlacing muscle fibers, some Fig. 4. Same section as Figure 3. X 200. 

cut transversely and some longitudinally, 
with the presence of varying amounts of 
connective tissue. X 37- 


longitudinally with the presence of varying 
amount of connective tissue. 

If the possibility of the presence of this 
type of tumor is kept in mind a correct 
preoperative diagnosis can be made. The 
tumor is hard and well defined; but the 
most striking clinical finding is the ex- 
treme mobility of the neoplasm within 


the breast and is absent in any other type 
of neoplasm found in the inguino-abdomi- 
nal region. 
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SOVIET MEDICINE 

Herman Gold, m.d. 

CHESTER, PENNSYLVANIA 


B ADIO Moscow reported the Russian 
Army advancing on six fronts, the 
capture of dozens of towns and 
villages almost every day, the annihilation 
of the remnants of the German divisions 
caught in the pocket at Stalingrad, and the 
rehabilitation of village after village wrested 
from Nazi hands. And Radio Moscow also 
reports that, on the heels of the Red Armj^ 
come special medical squads of the People’s 
Commissariat of Health Protection to 
eliminate one of the aftermaths of the 
Hitlerite “new order”; epidemics, chiefly 
typhus. These medical groups consisted of 
1,740 doctors and 5,000 nurses sent to the 
liberated towns and villages. 

Supplied with the necessary medicines 
and instruments, they are sent to give aid 
in many villages of the Rzhev District and 
the Orel Region. There retreating Ger- 
mans, flinging hand-grenades into base- 
ments where women and children had 
hidden during the fighting, had inflicted a 
large variety of wounds which made it 
imperative for Soviet surgeons to perform 
complex operations on the spot. 

After rendering medical aid to the 
liberated population and trying to restore 
health to children in a state of complete 
physical collapse as a result of prolonged 
starvation, the squads proceed to restore 
medical institutions destroyed by the 
Germans. Latest statistics show that the 
Russian Government has spent 8,000,000 
rubles, opened 21 1 hospitals and eighty- 
seven nurseries, forty-one children’s health 
centers, 242 anti-epidemic centers and 
fifteen maternity homes in the liberated 
districts of the Kalinin, Kursh, Voronezh, 
Orel and Smolensk Regions. Squads have 
left for liberated districts in the Stalingrad 
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and Velikie Luki areas to render aid to 
population. 

Naturally, the medical arm of the Red 
Army has learned a great deal during the 
nineteen months since the Nazis at- 
tacked the Soviet Union on June 21, 1941. 
In the words of Dr. Nikolai Burdenko, 
member of the Academy of Sciences of the 
U.S.S.R. and Chief Surgeon of the Red 
Army, particular attention was paid, in 
organizing the war medical service, to the 
organization of the American army by 
studying thoroughly the official reports and 
articles in different journals. 

“We are familiar with such names as 
Finney, William, Majm, Peck, Cushing, 
Goldwhite, Young, Blair, etc.,” said Dr. 
Burdenko. “Modern surgeons such as 
Roman, Torek, Grotty and Olbj’’ are well 
known to us. The chief militar}' medical 
administration of the Red Army concen- 
trated its attention on the medical service 
of the American army, as this corresponds 
more nearly to the suggestions of the gov- 
ernment and to the attitude of scientific 
circles. 

“The aims of our militarj' medical ad- 
ministration were the following; 

1 — Wartime surgery should be based on 
the achievements of modern science 
theoretically as well as practically. 

2 — Wartime surgery should be carried on 
by competent physicians. 

3 — The organization of military medi- 
cal service of the military field of 
surgery in particular should have 
an inexhaustible supply of materials, 
such as drugs, bacterial prepara- 
tions, equipment, instruments and 
.v-ray apparatus. 
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4 — Special attention should be paid to 
the health of the army personnel, 
primarily to preventive inoculations. 

“With these principles in mind, the 
military medical service vas organized as 
follovs : 

1 — The specialization principle has been 
folloAved with regard to surgery, as 
veil as to therapeutic and health 
hygiene. 

2 — Much care has been given to the 
instructions of specialists in major ab- 
dominal surgery, traumatology, man- 
dibular facial surgery, neurosurgery, 
roentgenology, internal diseases and 
sanitary epidemic infections. 

3 — All outstanding authoritative physi- 
cians of the country have been 
mobilized to serve as chief surgeons 
in the army and at the front. 

4 — The chief military medical adminis- 
tration of the Red Army disposes of a 
sufficient number of military schools 
to meet the requirements in medical 
personnel. 

“Great experience has been gained from 
the severe battles against the foe, resulting 
in correctives in the organization of the 
military medical service. Thus the problems 
of blood transfusions were revised by sup- 
plying the army with medicines, bacterial 
preparations, instruments, etc. A stud^Mvas 
made of toxoids, bacteriostatic and sul- 
fonamide preparations, etc.” 

At present, the number of surgeons ex- 
ceeds the total number of physicians in 
Czarist arm}'. At the front, physicians and 
the whole medical personnel work shoulder 
to shoulder with the army men. A few 
months ago, a 70 per cent return of the 
wounded to the front was reported, and at 
the present time, this is bettered in many 
places by the return of even 80 and in 
instances 90 per cent of the wounded. 

Naturally, there have been outstanding 
cases of individual heroism of surgeons 
and physicians during the past nineteen 
months. Last July, Professor Alexander 
Vishnevski, who had performed over 400 
difficult operations in field hospitals, was 
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completing one operation on an officer, 
wounded in the leg, when the patient was 
struck bv a machine gun bullet from an 
enemy plane. Vishnevski proceeded im- 
mediately to extract the machine gun 
bullet and saved the officer’s life. 

Once this same professor drew blood 
from his own veins during an operation to 
give a transfusion to a small girl injured 
when an air raid shelter was blown in by a 
direct hit. 

Surgeon Spasski, in another section of 
the front, was operating on a Red Army 
man for a hip wound when the patient 
complained of a severe pain and a feeling of 
heaviness in the wound. The surgeon discov- 
ered an unexploded 37 millimeter anti-tank 
shell imbedded in the flesh and successfully 
extracted it. 

Since head wounds are particularly seri- 
ous, it is interesting to note that Professor 
N. I. Propper-Grashchenkov, head of the 
Nervous Diseases Clinic of the All-Union 
Institute of Experimental Medicine, reports 
that out of ninety patients operated upon 
in his clinic between December 25, 1941, 
and March 25, 1 942, the majority recovered. 

“Many cases of recovery from really 
serious brain wounds that would formerly 
have been regarded as hopeless can be 
cited,” e.xplained Professor Propper-Grash- 
chenkov. “ In the case of Senior Lieutenant 
Perfiliev, wounded in the head during a 
raid on the staff headquarters of a German 
regiment of rapid-fire gunners, a bullet 
from an automatic fire-arm entered his 
head at the nape of his neck, passed straight 
through the entire left cerebral hemisphere 
and lodged in the left frontal region of the 
brain. 

“On .v-raying him in the clinic, we found 
the exact location of the bullet; the patient 
complained of splitting headaches, evi- 
dently due to the fact that some hair and 
perhaps also a piece of his hat, had been 
carried into the brain by the bullet. To 
remove the bullet by way of the opening it 
had made when entering the skull would 
have been practically impossible without 
cutting away a considerable portion of the 
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brain and thereby causing the patient to 
lose his power of speech, since the bullet 
had passed close to the speech centers in 
the left cerebral hemisphere. 

“We resorted to trepanning. By making 
a small opening in the left frontal bone of 
the skull, we succeeded in removing the 
bullet, together with all foreign matter 
carried along. Lieutenant Perfiliev recov- 
ered rapidly.” 

The necessity for blood transfusions on 
the firing line has of course led to many 
improvements in this department of medi- 
cine. Army nurses carry trench packets for 
emergency cases, where there is no time for 
heating, shaking and the other manipula- 
tions that go with the application of the 
preserved blood of donors. These packets 
contain a Professor Se I tsovky ampule which 
is provided with a sterilized rubber tube, 
needle and filter and is filled with blood of 
the so-called zero group. Thus the nurse can 
give the transfusion under enemy fire. 

Another big achievement is the antishock 
liquid evolved by the same Professor. The 
action of this preparation was tested in the 
treatment of i,ooo cases of acute shock and 
in all of them it raised the blood pressure. 
The Learned Medical Council of the Peo- 
ple’s Commissariat of Health of the 
U.S.S.R. has permitted large-scale applica- 
tion of the antishock liquid in the Red 
Army medical service. 

War brings with it all sorts of complica- 
tions, for certainly the surgeons are not 
always on hand when men are wounded. 
Soviet surgeons have evolved a method of 
applying “white streptocide” which delays 


the spread of infection for twenty-four to 
forty'-eight hours, thus gaining time for the 
surgeon. Professor Kupriyanov, chief sur- 
geon of the Leningrad Front Area, reports 
that balsamic bandages on wounds have 
been effectively applied on the field. 

“While in the first World War gangrene 
affected from 15 to 20 per cent of the 
wounded in various armies,” said Dr. 
Kupriyanov^ “and under certain circum- 
stances even 60 to 70 per cent, early 
surgical treatment of wounds by methods 
preventing the spread of infection has 
limited the incidence of gas gangrene to 
only per cent of the total cases in the 
hospitals of Leningrad. 

"Tetanus, the scourge of armies in past 
wars, does not threaten the Red Army, 
thanks to the routine application of anti- 
tetanus measures.” 

No less instructiv'e are the experiences of 
physicians serving with the guerrilla fight- 
ers, physicians who must operate in the 
dark with no light e.vcept a torch with a 
weak battery, who must giv’^e blood trans- 
fusions under difficult circumstances, who 
must make up their minds quickly^ in the 
face of emergency* with no one to consult. 

Such a doctor is Alexander F., straight 
out of university medical school. On Jan- 
uary 13, 1943, this young doctor wrote; 
“In my" work I firmly" adhered to the prin- 
ciples of medicine. When the war is ov"er 
and the Nazis are finally" destroy"ed, I shall 
go back to the clinics of my" teachers, 
Stalin Prize Winner Spaskukotsky" and 
Professor Rufano, and say": ‘Thank y"ou. 
You taught me a lot, but I have much more 
to learn.’ ” 
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WAR ORGANIZATION OF PLASTIC SURGERY* 


I N the overnight conversion of a peace- 
ful nation’s medical organization to a 
military basis, certain mistakes are 
inevitable. In justice to the men in the 
armed forces, however, they must be 
speedily corrected, even when this entails 
departure from old habits and points of 
view. 

We cannot afl'ord slavish adherence to 
old routines or a complacent wait-and-see 
attitude. Failure to make the best possible 
use of our medical resources will mean de- 
formity, disfigurement and disability to 
thousands upon thousands of young men 
who might otherwise be restored to normal 
life. 

In the field of reparative surgery it would 
be highly desirable to follow the example 
of leading civilian hospitals and recognize 
plastic surgery as a distinct specialty. Only 
in this way can we ensure the early applica- 
tion of correct plastic principles. 

The creation of maxillofacial centers to 
handle reparative surgery in the last war 
was a natural development of the condi- 
tions which prevailed then. Although 
plastic surgery was not unknown, it was 
not a distinct specialty and there were 
neither established plastic services nor 
surgeons working exclusively in that field. 
Under those circumstances, military medi- 
cal units were unprepared to deal with 
the preponderance of injuries of the 

* Read before the Annual Session of the .American Society 
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face and mandible resulting from trench 
warfare. 

After two years of mounting casualties 
of this nature. Lane and Gillies in England, 
and Morestin, Sebileau and Lcmaitre in 
France, officially organized maxillofacial 
centers to handle them.' At that time it 
was logical to place this work mostly in 
the hands of otorhinolaryngologists, work- 
ing in conjunction with prosthetic oral 
surgeons since there were no trained special- 
ists in plastic surgery. 

Although the creation of maxillofacial 
centers was a distinct advance, it was 
never a completely satisfactory arrange- 
ment. For one thing there was no provision 
for early treatment designed to prevent 
deformity and loss of function. Emphasis 
on late care, phis a dearth of qualified 
plastic surgeons, greatly protracted treat- 
ment and often failed to produce an accept- 
able cosmetic and functional result. 

Blair made pertinent comment on the 
results of early versus late treatment in 
an address before the Southern Surgical 
Association in December, 1940.- Review- 
ing 340 late burn cases treated in his 
service during the twenty years following 
the Armistice, he remarked; “The average 
time that had elapsed between injury and 
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inauguration of surgical repair was 5.1 
3'ears. The aggregate period of disability’ 
. . . from the time of injury until final 
discharge was 2,312 years or an average 
of 6.8 years for each case. From our 
experience of the earlier care of deep burns 
of similar extent,” he continued, “it 
seems fair to assume that with more con- 
structive treatment the great majority of 
the above 340 cases could have been suc- 
cessfully’ restored to approximately normal 
function and acceptable appearance within 
three months from the time of injury, with 
half the number of repair operations and 
very much better average results than was 
possible with these late-treated cases. Re- 
ducing the average disability period for 
each of the above treated cases from 6.8 
y’ears to the estimated average of three 
months per properly’ early’-treated cases 
would reduce the total disability period of 
the whole group from 2,312 y’ears to 82 
years.” This is extremely significant in 
view of the great number of extensive 
burns produced by modern weapons of 
war. 

Blair, who headed the Maxiiio-facial 
Section of the United States Army in the 
last war and who, with John Staige Davis, 
Ferris Smith, Robert Ivy and a few’ others, 
is largely’ responsible for the development 
of plastic surgery in this country, was 
quick to perceive that the conditions 
w’hich dictated the creation of a maxillo- 
facial division in the last w’ar no longer 
exist to the same extent. As he observed 
in the address already referred to, unless 
trench w'arfare returns, faciomaxillary’ sur- 
gery’ w’ili not attain the prominence it 
acquired in the last w'ar and should give 
w’ay' to general plastic surgery. In his ow’n 
w’ords, “Many of the same ty’pe of sur- 
geons as those w'ho responded to the call 
for Facio-maxillary Units have, in civilian 
practice de^'e}oped special skill for w’ork- 
ing in every part of the body’, and in w’ar 
surgery’ these could be just as economically’ 
and humanely valuable as in civil practice.” 

John Staige Davis w’as one of the first 
to recognize the need for a Division of 
Plastic Surgery in the Army to care for all 


casualties requiring plastic repair.'’’ Even 
in the last war he urged that the Facio- 
maxiilary Section be expanded to include 
all cases in need of plastic reconstruction; 
but, as he stated before the Southern 
Surgical Association in December, 1940, 
he could not “put it over, as there w’as no 
appreciation of the necessity of general 
plastic surgery’ by’ those w'ith the pow'er to 
act.” Like others, including myself, he 
again urged this step in the current emer- 
gency, but so far w’ithout success. 

It is true that short courses in plastic 
surgery are being given to Army’ medical 
men at a few’ medical schools. The Manual 
of Maxillo-facial Surgery, so ably prepared 
by’ Ivy’ and Smith, will also contribute to 
better treatment of facial injuries. But 
these measures are not sufficient. 

While the heads of general hospitals are 
authorized to assign reconstructive cases 
to a plastic surgeon if they see fit, they’ are 
not required to do so. It is left to their 
option whether to organize a service for 
plastic cases or do this work themselves. 

It is no reflection on the skill of the 
general surgeons to say that few of them 
are equipped by training or temperament 
for plastic surgery w’hich, in Blair’s w’ords, 
requires a “different mental make-up than 
. . . w’ork in problems related to the 
special sense or the vital organs.” As far 
back as 1926, Davis remarked that “it is 
a well-recognized fact that few' general 
surgeons can do plastic w’ork w’ell. . . . ’ ’ 
The interests of these patients are better 
served w’hen treatment is given by trained 
specialists than when they’ are looked after 
by the general surgical service. 

With others familiar through actual mili- 
tary experience with the ty’pe of casualties 
we can expect to encounter, I believe that 
the Maxillo-facial Division should be ex- 
panded into a Division of Plastic Surgery, 
empow’ered to handle all injuries requiring 
plastic repair, w’hether located on the face 
and jaw’S, neck, trunk, or extremities.^ The 

’ Davis, J. S. The story of plastic surgery. Ann. 
Surg., June, 1941. 
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boundaries of plastic surgery are clearly 
set forth in Davis’ definition: “Plastic 
surgery is that branch of general surgery 
which is distinctly formative or restorative. 
It deals with the reconstruction of injured, 
deformed or lost parts all over the body; 
with the re-establishment of function, and 
incidentally with the improvement of 
appearance.” 

A Division of Plastic Surgery- must 
envisage three stages of treatment: early, 
intermediate, and late. 

Even in the early treatment, given at 
front medical posts, where the saving of 
life is the first consideration, certain basic 
principles of plastic repair must be applied 
to prevent deformity and shorten the 
period of repair. The emergency measures 
taken in large burns and jaw fractures, to 
cite two types of wounds, may determine 
the course and final outcome of recon- 
struction. The front line surgeon should, 
therefore, have some knowledge of the 
fundamentals of plastic repair. 

The second or intermediate stage of 
treament devolves mainly upon base and 
general hospitals. Here, infections are 
treated, tissue losses provisionally re- 
placed, fractures of the mandible reduced 
and temporary prosthetic work done, with 
a view to preservation of function. Well 
organized subdivisions of plastic surgery, 
with qualified specialists in attendance, are 
indispensable at these hospitals. 

For the long, final stages of repair, pa- 
tients requiring extensive plastic recon- 
struction must be segregated in special 
plastic centers, headed by a general plastic 
surgeon. 

The creation of a Division of Plastic 
Surgery on the scale envisaged would 
require the fullest possible utilization of 
qualified personnel in this field. This may 
make necessary the abrogation of present 
age limits. In medicine, experience con- 
tributes more to skill and judgment than 
in almost any other field. Many plastic 
sursfeons who could do valuable work are 

o 

prevented by prevailing age limits from 
placing their knowledge and ability at the 
country's service. 
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This numerical factor is particularly im- 
portant in view of the many far-flung 
fronts in the present conflict. In the last 
war, we had a relatively short front in 
which available personnel could be con- 
centrated. Today, our fronts e.xtend over 
thousands of miles, necessitating a dis- 
persal of medical facilities. Since the 
supply is necessarih' limited, it is essential to 
call upon and utilize fully all qualified men. 

I realize the enormous tasks which war 
has laid upon the military medical services 
and the difficulties which attend their cur- 
rent unprecedented expansion. Neverthe- 
less, in view of the number of casualties 
which will require plastic reconstruction, I 
believe the organized plastic surgeons of 
the country-, who are familiar with the 
problems invoh'ed, could render a great 
service by attempting to secure the estab- 
lishment of an independent Division of 
Plastic Surgery, with status equal to the 
other surgical specialties, and to seek fuller 
utilization of qualified specialists in this 
field, regardless of age or other arbitrary 
limitations. 

The experience of the last war, the 
development of plastic surgery since, the 
favorable experience with separate services 
for plastic surger}* in most of the important 
civilian hospitals in the past two decades, 
the existence of a national qualifying 
board, all make possible a more efficient 
and comprehensive organization in this 
field than was possible in the last war, when 
none of these factors e.xisted. 

Sooner or later the indicated reforms 
will probably come. The sooner the better 
for the thousands of casualties who will 
need such service! 

This situation is at once a challenge and 
an opportunity for the leaders in this field. 
The great bulk of casualties which ma}' be 
expected have yet to arrive. There is still 
time to perfect a suitable system, but time 
is running short. Let us not be “too little 
and too late” with the proper organization 
to care for our wounded and return them 
as speedily as possible to normal peace 
time life. 


Jacques W. Maliniac, m.d. 
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TRAUMATIC RUPTURE OF THE KIDNEY 
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T he run of the mill injuries of the 
urinary tract often are quite s^nnp- 
tomless and obscure when the seri- 
ously injured patient is first seen at the 
site of accident or on admission to the 
hospital. Urgent and more commanding 
symptoms of other accompanying injuries 
tend to divert one’s attention from the 
more silent symptoms or signs of kidney, 
bladder or urethral injuries. Thus precious 
hours are often lost in directing treatment 
to the injuries of the urinary tract. Routine 
inspection of the urine in all accident 
cases, noting the presence or absence of 
blood, will usually prevent such disaster, 
for with few c-veeptions hematuria is 
present in injuries of the urinar}- tract. 
Without such routine examination, a coma- 
tose patient with skull fracture may die 
from unsuspected renal hemorrhage, or 
the patient with a fractured pelvis may go 
for many hours or days before rupture of 
the bladder or urethra is discovered. 

Less frequently, serious kidney injuries 
are caused by quite insignificant trauma. 
In one instance, a fall from a golf bunker 
on the seventh hole caused the patient 
such little discomfort that he proceeded 
with the eighth and ninth holes. On reach- 
ing the club house, he noticed bloody urine. 
This patient had a seriously ruptured kidney. 
.After hematuria has directed one’s attention 
to the urinary tract, its origin is notdifiicult 
to determine. If and when the patient’s con- 
dition warrants a more complete diagnosis, 
such procedures as .v-ray, intravenous urog- 
raphy and cystosarpy may be carried out. 

Uncomplicated rupture of the kidney of 
such severity that operation is considered 
seen relatively infrequently and, there- 


fore, no one surgeon sees a large number. 
A small group of seven patients seen by 
the author in the past two years, six of 
whom were operated upon, serve as a 
nucleus for study in preparing this report. 
Several other patients seen in earlier 
years are referred to in the text because of 
their interest, but are not included in the 
statistical outline. (Table i.) 

Mechanism oj Injuries. The norma! 
kidney may be ruptured by force exerted 
either from the front, side or back, by a 
blow, fall or crushing force. The degree of 
kidney damage bears no direct relation- 
ship to the degree of force applied but 
depends more on the way the force is 
applied and the position and condition of 
the kidney at the time. If the kidney has 
previously been decapsulated by' operation, 
damage is relatively more severe than if 
the protective, fibrous capsule is present. 
In the presence of congenital renal abnor- 
malities, rupture may occur more readily, 
notably in polycystic kidney disease. Rup- 
ture of a polycystic kidney occurred in one 
patient as a result of being struck in the 
side by a stream of water from a fire hose. 
Spontaneous perinephritic hematuria oc- 
curred in one patient due to rupture of an 
infarct associated with chronic glomerulo- 
nephritis. The force may act either directly 
on the kidney through the intact abdom- 
inal wall, or the kidney may be caught 
between the lower ribs in front and the 
resistant spine behind. With the kidney 
normally engorged with blood at the time 
of injury, the sudden, increased hydraulic 
pressure causes a bursting of the kidney. 
It is difficult to rupture a kidney postmor- 
tem when the kidney is devoid of blood. 
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Adams — Rupture of Kidney 


Classificatio 7 i. The appearance of the 
kidney at operation or autopsy depends 
upon the extent of injury. All renal in- 
juries should fall into one of the three main 
divisions in the following, simple, practical, 
clinical classification. Figure i diagram- 
matically illustrates contused and fracture 
injuries of the kidney. 

1. Contusions: 

a. A\''ithout subcapsular hematoma 
Mild contusion and slight tearing of 
the renal parenchyma not extending 
into the pelvis and without rupture 
of the renal capsule. 

b. With subcapsular hematoma 

2. Fracture: 

a. Incomplete 

(1) Deep fissured fractures of the 
renal parenchyma and capsule 
not communicating with the 
renal pelvis. Therefore, hema- 
turia is not marked and urine 
does not extravasate with blood 
into the perinephritic tissues. 

(2) Deep lacerations invading the 
pelvis but not involving the cap- 
sule. No perinephritic hematoma 
or extravasation of urine occurs 
but the hematuria is gross. 

b. Complete 

Involving parenchyma and both cap- 
sule and pelvis. 

3. Tears of the renal vessels or ureter: 
Usually associated with other severe 
renal injuries but may occur alone. Inter- 
nal hemorrhage and shock occur when the 
renal vessels are torn. Hematuria does 
not occur if there is no associated renal 
trauma or when the ureter is severed. 
Diag 7 iosis. A history of a blow in the 

flank followed with pain and hematuria 
indicates traumatic injury to the kidney. 
Young, healthy males are most vulnerable 
because of the active lives they lead. Of 
seven patients seen recently with uncom- 
plicated rupture of the kidney, three re- 
sulted from horse kicks, a frequent cause 
in the rural areas. One patient fell from a 
merry-go-round, one fell from a golf 
bunker, a third suffered a flank injury due 
to a coasting accident, and the fourth was 
injured in a football game. While automo- 


bile accidents are a frequent cause, other 
associated injuries usually occur. 

Examination of a patient with kidney 
injury usualh- demonstrates exquisite ten- 
derness in the costo^•ertebral angle, side 
and upper abdomen, and if perinephritic 
hematoma is present, a mass may be 
palpated in the region of the kidney al- 
though usually the patient is so tender in 
this area that examination is difficult and 
unsatisfactor3^ If the patient is distended, 
slight generalized abdominal tenderness is 
present. 

Earh', the patient ma}' present evidence 
of shock, usually due more to trauma to the 
nerve plexuses near the kidney pedicle or 
the adrenal gland or to the kidney sub- 
stance itself rather than to loss of blood. 
Shock occurring several hours later due to 
hemorrhage is manifested b}* progressive 
anemia, increase in the pulse rate, drop in 
blood pressure, restlessness, thirst and 
pallor. Occasionally, patients with severe 
fracture of the kidney present no early 
evidence of shock. As a matter of fact, 
many of these patients continue with their 
work or play for some hours or even days 
only to seek medical aid as secondary shock 
from hemorrhage occurs, or when symp- 
toms of progressive anemia occur, or when 
pain from increasing perinephritic hema- 
toma becomes severe. 

Abdominal distention from reflex paraly- 
tic ileus may so dominate the picture that 
possible rupture of a viscus holds the cen- 
ter of attention. This is particularly true 
in those cases of renal injury without blood 
in the urine. Or if hematuria is present, 
the kidney injury may be considered simply 
a complication and not of paramount im- 
portance. Hemoperitoneum at once sug- 
gests some intraperitonea 1 injury but 
may be due to leakage of blood from the 
perinephritic space through a lacerated 
peritoneum. In one case, massive hemo- 
peritoneum occurred in association with 
gross hematuria due to simultaneous rup- 
ture of the left kidney and spleen. 

It is axiomatic that the presence or ab- 
sence or amount of blood in the urine is no 
criterion to the existence of, or the degree 
of, renal injury. Hematuria is almost 
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always present when significant renal in- 
jury occurs, but obviously hematuria is 
absent when the ureter has been severed or 
when the renal vessels have been ruptured 
and the kidney spared from injury, or 
when the fracture line does not enter the 
renal pelvis. Should blood clots block the 
ureter, hematuria disappears. In complete 
fracture, the path of least resistance for 
the blood to follow is out through the 
ruptured cortex into the perinephritic 
space so that in such instances hematuria 
may be quite inconspicuous. This was 
true in one case in which there were multi- 
ple complete fractures of the kidney with 
one completely detached fragment. Some- 
times there may be a period of renal sup- 
pression in which no urine is secreted by 
the injured kidney. Quite obviously then, 
hematuria may be absent or inconspicuous 
for various reasons but in fullj' 90 per cent 
of cases, hematuria is prominent and is 
usually more massive and persistent than 
that seen in rupture of the urethra or 
bladder. 

Positive evidence of kidney rupture does 
not complete the diagnosis. Possible asso- 
ciated injuries to other organs deserve con- 
sideration and the actual extent of renal 
damage should be established in order that 
proper medical or surgical treatment may 
be carried out. 

Abdominal .v-ray, excretory urography, 
or cystoscopic examination and retrograde 
pyelography are helpful aids in completing 
the diagnosis after critical clinical evalua- 
tion. Any or all of these accessor3' aids ma^" 
be indicated. X-ray of the abdomen is dis- 
appointing because often the renal areas 
are obscured bj’’ intestinal distention which 
is difficult, impossible or inadvisable to 
relieve with enemas, cathartics or drugs. 
It should alwaj's be obtained preliminary 
to excretory urography and has value in 
demonstrating associated skeletal fractures 
such as fracture of the lower ribs or trans- 
verse process of the upper lumbar verte- 
brae. It maj' give valuable evidence of air 
under the diaphragm diagnostic of rup- 
tured viscus, multiple intestinal fluid levels 
suggestive of ileus from intestinal obstruc- 


tion or ruptured viscus. In one case the 
splenic flexure of the large bowel and small 
intestinal coils in this area were displaced 
downward and inward which suggested 
rupture of the spleen. This was verified by 
operation. The size and outline of the 
kidnej'S frequently can be seen if not 
obscured bj^ gaseous intestinal distention. 
A grossl}" enlarged kidnej^ shadow indi- 
cates marked kidnej' damage or peri- 
nephritic hematoma. 

Excretor}”^ urographj' is the most valu- 
able single accessorj^ aid in diagnosis. The 
kidneys are much better visualized than 
on the plain film because the kidney 
tubules are filled with the contrast media 
and, therefore, the renal outlines can better 
be distinguished from the surrounding 
perinephritic structures. Often the severely 
damaged portion of the kidney does not 
excrete the media but usually the remain- 
ing renal tissue does, so that the pelvis 
and some of the caljmes show in the films. 
Irregular filling and bizarre arrangement 
of the calj'ces are usuallj^ seen in excretory 
pyelograms when rupture of the kidney 
is present. Occasionally, the injured kidney 
fails to excrete the contrast media which is 
in itself diagnostic of severe kidne}^ injury 
but is disappointing to the ph3fsician for 
no p3'eIogram is obtained and urinar3' ex- 
travasation cannot be demonstrated. If the 
media is excreted, there is no question that 
extravasation is present when a small con- 
'centrated collection of media is seen out- 
side the kidne3' or ureteral areas. (Fig. 2.) 
When there are multiple renal fractures 
and a large perirenal hematoma, the 
urine and contrast media escape so rapidly 
and diffuse so quickl3" and widel3' that the 
extravasation is demonstrated with diffi- 
cult3' as a slight generalized increase in 
densit3' in the perinephritic region. (Fig. 3 -) 

C3'stoscopic examination ma3'^ be indi- 
cated when the exact source of the hema- 
turia cannot readih" be demonstrated. 
Rupture of the urethra and bladder can 
be ruled out in this wax* although this is 
not specificalh' recommended. Observation 
of blood coming from a urethral orifice 
points to the corresponding kidne3' as the 



New Series Vol. LXI, No. 3 


American Journal of Surgery 


321 


Adams — Rupture of Kidney- 


source. Ureteral catheterization may be 
desirable if the ureter has become occluded 
by blood clots. 


bed rest, sedation and general supportive 
measures. The patient should be kept in 
bed for a week or ten days to minimize the 



Fic. 2. Exxretory urogram shows unmistakable Fig. 3. E.\cretory urogram shows a zone of in- 
e.xtravasation of contrast medium into tlie creased density surrounding the right kidney 

perinepliritic tissue in the region of the left interpreted as c.xtravasation of contrast 

renal pelvis. At operation tlie lower Iialf of the medium into tlie perinepliritic space. Operation 

kidney was almost completely detached from demonstrated a huge perinepliritic hematoma 

the upper half and the lower pole was com- and multiple fractures of the parenchyma of 

pletely severed and found lying free two inches the upper pole of the right kidney. The kidnej- 

below. Nephrectomy was done. Note the intes- was not removed, 

tinal gaseous distention so frequently observed. 

When the excretory urogram is not danger of late hemorrhage. He should re- 
diagnostic, one is justified in obtaining a strict his activities for another week or 
retrograde pyelogram which readily deni- two because of the danger of hemorrhage 
onstrates e.xtrai-asation when present, and due to secondary- infection which may- 
gives a clearer outline of the renal pelvis occur as late as one month after injuryx 
and caly-ces than most excretory- pyUo- Hematuria is no guide to the degree of 
grams. (Fig. 4.) Since secondary- renal or kidney- damage. Often hematuria of the 
perinepliritic infection may- follow ureteral frankest sort is seen in minor renal con- 
catheterization and retrograde py^log- tusions which promptly- subsides in a few 
raphy-, the danger should be emphasized hours or day-s, whereas no blood is seen in 
and the procedure carried out in a strictly the urine in severe renal injuries if the 
aseptic manner. When extravasation is ureter is severed or when the ureter be- 
suspected, sodium iodide should not be conies occluded with blood clots, 
used because of the irritating nature of The patient with severe renal injury 
the drug. Drugs used for excretory- urog- deserv-es meticulous observation. He should 
raphy can be used half strength for retro- be kept at rest and comfortable by ade- 
grade py-elograms with safety-. quate sedation. Shock must be actively- 

Treatmeyit. The vast majority of minor treated. A careful watch must be kept on 
renal contusions heal spontaneously with the pulse and blood pressure. Clinical 
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indications for immediate urgent opera- 
tion are persistent hemorrhage and sepsis. 
Hemorrhage is manifested by progressive 



l ' J 

Fic. 4. Retrograde pyelogram demonstrates a 
double left renal pcivfs ivitb extravasation of 
the contrast medium from tlie upper pelvis. 
The cxcretorj' urogram failed to demonstrate 
satisfactorily the extravasation. At operation 
for drainage of an infected perincphritic 
hematoma, the kidney was found to be 
[jolycystic. 

increase in the pulse rate or decrease in 
blood pressure, anemia, appearance of or 
increase in the size of a tumor in the renal 
area, and the appearance of free fluid in 
the abdomen. Sepsis from urinary extrava- 
sation is suggested by moderate or high 
elevation of temperature. 

Elective conservative or radical surgery 
may be indicated on purely clinical ob- 
servation but usually depends on more 
precise .v-ray and pyelographic evidence. 
If each case can be placed in one of the 
three categorie.s enumerated under classi- 
fication, surgical or medical treatment 
becomes clear. 

The small subcapsular hematomas ab- 
sorb spontaneously. Surgery is indicated 
in large subcapsular hematomas and in 
those which lift the entire capsule from 
the parenchyma. Conservative surgery 
consisting of splitting the renal capsule 


or decapsulation should relieve severe 
renal pain by releasing increased intra- 
capsular tension and will minimize cicatri- 
zation incident to the healing process. 

The smaller capsular and parenchyma! 
tears in which the fracture line is narrow 
and does not enter the renal pelvis will 
heal spontaneously. Large hematomas ab- 
sorb slowdy and while surgical drainage 
is not specificall}’^ recommended if urinary 
extravasation has not occurred, it is quite 
effective treatment when other conditions 
warrant surgical renal exploration. If 
minor incomplete fractures involve the 
parenchyma and pelvis but not the capsule 
and no subcapsular hemorrhage occurs, 
operation is not indicated although in such 
cases the hematuria may be profuse and 
operation may be indicated on this ground. 

Complete fracture involves the pelvis, 
parenchyma and capsule and permits 
perincphritic urinary extravasation. Surgi- 
cal exploration is always indicated after 
control of primar}' shock and before sec- 
ondary shock from hemorrhage is manifest. 
In such cases the perincphritic hematoma 
is removed or drained, the kidne}’ is in- 
spected and if injury is not too extensive, 
the separated fragments may be approxi- 
mated by suture with ribbon catgut as 
recommended by Lowsle}-. If the capsule 
is not intact, this method of repair is not 
feasible. Mattress suture with ordinary 
catgut always causes some renal paren- 
chymal damage. If hemorrhage is active, 
a bit of perincphritic fat held in the fracture 
line with ribbon gut is an effective hemo- 
static. If there is no active hemorrhage and 
if the fragments are only slightly separated, 
simple drainage without repair wili^ be 
sufficient. Any bloodless or devitalized 
kidney tissue must be removed. 

When laceration of the renal I'csscls 
occurs early, renal pedicle ligature and 
nephrectomy is life saving. Ureteral anas- 
tomosis of the severed ureter is feasible 
but quite theoretical for usually associated 
extensive renal damage requires nephrec- 
tomy. It is desirable to inspect the upper 
ureter in ail cases in which the injured kid- 
ney is repaired and left in si/u. 
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The most logical approach to the kidney 
is through the loin, exposing the hematoma 
first and freeing the kidney extraperitone- 
ally. When the spleen is thought to be 
involved it can readily be inspected 
through a left lumbar kidney incision and 
removed through this approach as vas 
done in one case. A transperitoneal ap- 
proach is not desirable but should rupture 
of the kidney be found during intra- 
abdominal exploration, renal pedicle liga- 
ture is readily accomplished followed by 
transperitoneal nephrectomy. Conserva- 
tive renal surgical maneuvers using the 
transperitoneal approach are not desirable. 

Single or multiple Penrose drains should 
be inserted and brought out the posterior 
angle of the incision when'extravasation or 
hematoma is present. 

SEQUELAE 

The traumatized kidne}- always heals by 
fibrosis and the injured parenchyma is 
replaced by cicatricial tissue. The greater 
the extent of injury and the more widely 
the fragments are separated, the more 
cicatrization occurs. Therefore, there is 
always some loss of functioning renal 
parenchyma and frequently one or more of 
the major calyces is obliterated. If peri- 
nephritic or subcapsular hemorrhage is not 
absorbed, organization occurs which causes 
thickening of the fatty or true capsule and 
this may compress the renal parenchyma. 
This may be the explanation of renal 
hypertension occurring after renal injury. 

Infection must be anticipated when 
extravasation of urine occurs. Late peri- 
nephritic abscess from infected perine- 
phritic hematoma is serious and can be 
avoided by early operation. Prompt drain- 
age when perinephritic abscess does occur 
is desirable. Renal infection and late 
chronic pyelonephritis frequently follow 
kidney injury with extravasation. Renal 
stones are said to occur relatively more 
frequently in traumatized kidneys. Hydro- 
nephrosis may occur as a result of upper 
ureteral stricture resulting from peri- 
ureteritis, from infection. 

Spontaneous or operative evacuation of 


infected exti'avasated urine may result in a 
persistent lumbar fistula if normal ureteral 
urinary flow is partially or totally impaired 
by ureteral stricture. Appropriate early 
operation should minimize this hazard but 
if it occurs, secondary plastic operation 
maj- be necessary- designed to remove the 
ureteral obstruction. ' 

SUMMARY 

1. Seven recent severely ruptured kid- 
neys are anah'zed. Six had earl}- operation. 
One had an associated rupture of the 
spleen. There were no deaths. 

2. Early operation is stressed, but only 
after primary shock from trauma to nerve 
plexuses about the kidney pedicle is con- 
trolled and before secondary shock from 
hemorrhage occurs. 

3. Preoperative evidence of urinar}- ex- 
travasation is demonstrated satisfactorily 
b}' intravenous urography. Retrograde 
urography is thought to be unnecessary 
and undesirable except when additional 
information is essential. 

4. Urinary extravasation always indi- 
cates severe injury of the kidney and is 
felt to be a specific indication for operation. 

5. The presence or absence and the 
degree of hematuria are no criteria of the 
severitv of renal damage. 
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WAR WOUNDS’^ 
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ANY wound sustained in war might 
j \ have its counterpart in injury to 
the body in civil conditions. War 
wounds, however, tend to fall into certain 
categories. In each of these they are pro- 
duced in numbers that have no parallel in 
times of peace. War is designed in terms of 
violence. In modern warfare, the utmost 
resources- of physical science have been 
drawn upon to produce mechanical agents 
of destruction, each more potent than the 
last. The human body, which has to endure 
this violence, is not susceptible of corre- 
sponding change. It is no better equipped 
to offer resistance to the impact of the 
explosive shell or the aerial bomb than it 
was when men fought only with arrows and 
with swords. 

Medical science has had imposed upon 
it the task of rescuing the individual from 
the effects of injuries visited upon him with 
increased severity by the advancement of 
physical science. 

The human body, consisting of soft 
tissues on a framework of bone, is invaded 
by bullets from a rifle more than two miles 
away and that travel toward him at the 
speed of sound; or its tissues are pene- 
trated by and give lodging to particles of 
great variety from the bursting cover of a 
high explosive shell; or the organs within 
its lightly constructed cavities maj’ be com- 
pressed by the detonation of bombs 
dropped from the sky; or the tissues may 
be crushed b}' contact with tons of steel in 
motion, or bj' the beams or masonr^’^ of 
falling walls. Bones are broken, vessels are 
penetrated, the body covering is burned; 
and the bodies thus weakened are further 
invaded by hosts of enemies that are invisi- 
ble but actively destructive. 


Surgery in war is directed imperatively 
to coping with these disasters. In one par- 
ticular the human body is on a different 
plane from the agents of its destruction. A 
damaged airplane, a damaged tank, can be 
repaired from without. The bod\- is the 
chief contributor to its own repair. The 
surgeon’s problems arc how to keep it alive; 
how to enable it to support its injuries; how 
to protect it against invasion from invisible 
enemies; how to enable it to resume its 
functions; how, in many instances, to pre- 
serve its appearance. For the solution of all 
these jjrohlems the surgeon looks first to 
what the body can do for itself, and ne.xt to 
affording such aid as will give it the best 
chance to do so successfully. 

It follows that the organization for the 
care of war wounds is in some respects 
standardized, in others, infinitely various. 
Wounds involve loss of blood, and without 
an adequate supply of blood in circulation 
the body is incapable of offering effective 
resistance to the outrage to which it has 
been subjected. Hence, the first item of 
routine is to replenish the blood volume. 
Hence, the first procedure incidental to war 
surgery is the provision of blood and of 
plasma, now available on a scale never 
hitherto contemplated, to make possible 
the recovery from “shock.” 

Ne.xt, the body’s equipment of aids to its 
recovery is impaired by pain. Hence, 
morphia may be given at the time of 
greatest peril. Rest for the disturbed tissues 
is a matter for later concern. Cold has an 
adverse influence, and the answer is in the 
provision of warmth. Fear and anxiety.are 
also retarding influences. 

Time is a factor of high importance. The 
body itself offers the first resistance to 
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assaults upon it, but this resistance is good 
only for the first few hours. Organization 
for the care of the war wounded is, there- 
fore, kej'ed to the earliest possible first and 
secondary care, and to the minimum of 
delay in clearing awaj- contamination. How 
to inhibit bacterial invasion and how best 
to control and eliminate infection are sub- 
jects that command the widest knowledge 
and the highest skill. Chemotherapy, in 
many forms, enters into this phase on a 
scale commensurate with the aggregate of 
the injuries and their infinite variety. 

A self service of which the body is 
incapable, its release from tissues that have 
been devitalized and are a menace to its 
safety and the extrusion of equally menac- 
ing foreign bodies, becomes the first actual, 
surgical service in many instances. How 
best to cleanse a wound; how best to keep 
it clean and give the injured tissues the rest 
to which they are entitled and which they 
must have if they are to react as desired; 
how to prevent infection or to control it; 
how best to lead up to the stage of decisive 
achievement in healing — these constitute 
the main body of war surgery. 

It goes without saying that war wounds 
are of such variety as to command classifi- 
cation, at or soon after the first attentions, 
into all the divisions of specialized surgery. 
The head, the thorax, the abdomen, the 
great vessels, the limbs and joints, all 
demand the benefit of such specialized 
experience. The same is true of the replace- 
ment of lost tissues, notably that replace- 
ment of skin following burns, which aerial 
bombing and other factors of the mechani- 
cal aspects of this war have produced on a 
scale for which there is no precedent. More- 
over, since the wounds in this war tend to 
be multiple, and therefore diverse, co- 
operation between specialists, e.g., between 
orthopedic and plastic surgeons, tends to 
become a feature of every center of surgical 
repair. 

Tissue Destruction and Contamination. 
While the violence of the wound has in- 
duced conditions of shock which may have 
affected not only the blood circulation but 


any or all of the vital organs of the bod}’, 
two other effects have been produced at the 
area of actual contact. One is that the force 
exerted by the missile may so completely 
disrupt the tissue with which it comes in 
contact as to render it incapable of resusci- 
tation. Fibers in a muscle are forced apart. 
Having no blood or nerve supply left, they 
do not bleed or contract. Into the spaces 
formed by this disruption there is an out- 
pouring of lymph. Edema follows. The 
mass becomes a medium for anerobic infec- 
tion. The other condition is the contamina- 
tion of the area traversed by the missile; 
dirt, morsels of clothing or other foreign 
bodies lodge in the wound, bearing with 
them the bacteria of infection. 

In the one case, the dead tissue is to be 
cut away, without loss of time, clear back 
to the line at which the disruption ends. 
In the other case, with equal promptness, 
elements of contamination are to be cleared 
away and the wound made clean. 

Traumatic Agencies of War. The sever- 
ity of the wounds is to be inferred from the 
nature of the agencies that inflict them. In 
the main these are bullets, shells and 
bombs. There were these in the last war 
and in every war of recent times. To the 
classification hitherto existing are now 
added the tank and the airplane, both 
driven b}’ highly inflammable fuel, giving 
to the casualties a proportion of burn 
injuries greater than in any previous experi- 
ence. Moreover, the airplane, dropping ex- 
plosive and incendiary bombs, has brought 
the civilian populations, behind the lines of 
battle, within the purview of the war 
wounded. 

The bullet from a rifle now has a range of 
two and a quarter miles. It starts at a speed 
of 2,800 feet a second. Forty years ago the 
rifle bullet drilled a clean wound through 
flesh. That is seldom the case now, except 
at parts of the trajectory. Oscillation is 
caused by air pressure at the highest 
velocity, and the bullet may turn com- 
pletely when near!}’ spent. The machine 
gun and the submachine gun have muzzle 
velocities of i,ooo feet per second or more. 
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The impact of any of these missiles disrupts 
and devitalizes the tissues with which they 
are in immediate contact. The wounds 
inflicted are of great variety; a clean drill, 
small entry and large c.xit wound and vice 
versa, shattering of the tissues at the sur- 
face or internally, or the bullet may come 
to rest in the tissues. - 

High explosive shells, covered with thick 
iron casing, which scatters at high speed 
when the shell breaks in particles of all 
sizes and weights, produce wounds that are 
the worst seen in warfare. Hand grenades, 
being of similar material, and which may 
be loaded with bits of metal, also make 
missiles of the earth and stones where they 
strike. 

All, of these missiles, besides being 
destructive to tissues, carry in with them 
particles of clothing, and the clothing possi- 
bly being dirty and the bearer of various 
forms of bacteria, foci of infection are 
simultaneously established. 

The aerial bomb, on the other hand, has 
a soft coating of aluminum alloy. This 
covering, shattered by explosion to sizes 
varying from pinpoint to thumb nail in 
size, and which travel, for the first fifty 
feet, at 5,000 feet a second, at which speed 
they are of incandescent heat, have the 
most devastating effect on the soft media 
of human tissues. There is a tendency' to 
multiplicity of wounds. These may be 
minute at the surface and of vast propor- 
tions within. Every surface wound demands 
examination to determine the internal 
effects. 

Fire and oil bombs, incidental to aerial 
bombing, produce appalling burns, often 
with chemical erosion. As the first attack is 
on uncovered parts, extensive edema, with 
the face sometimes swollen to thrice its 
natural size, is characteristic; and the 
liberated gases produce gross lesions. The 
use of flame throwers adds to the aggregate 
of burns, as do the catastrophes encoun- 
tered by planes in combat whose fuel takes 
fire. 

Where so much dependence is placed on 
the destructive power of explosives, there 


is certain to be injury from compression as 
well as from actual wounds. The lungs and 
other organs may be subjected to grievous 
injury. This happens, notably, in connec- 
tion with the explosion of ground mines, 
which constitute part of the answer to 
motorized aggressive warfare. In air attacks 
on cities, the young are the most numerous 
victims of compression. 

The detonation of high explosives in a 
confined space, characteristic in the bomb- 
ing of towns, is more disastrous, in this 
matter of compression, than was the e.xplo- 
sion of projectiles in the open field in former 
wars. Many are killed without being 
wounded. The clothes are torn off others. 
There may be hemorrhages in the air 
passages and in the lungs. The symptoms 
are diminished movement of the dia- 
phragm, fullness of the lower chest, signs of 
lobar pneumonia and pyrexia, extreme 
respiratory dyspnea, pain in the chest, even 
cyanosis. There may be rapid development 
of severe shock. The nervous system, the 
ear drums and the intestines may be af- 
fected. Abdominal pain is an invitation to 
“look and see.” In any e.xploration, it is 
best to avoid using other than local 
anesthesia. 

Another by-product of aerial warfare on 
tornis is the number of injuries from being 
crushed for long periods under falling walls 
or timbers. Uremia and anuria command 
immediate attention. 

What is notable about the present war, 
as compared with others, is the multiplicity 
of wounds that may be received by the 
same person at the same time. Attack from 
above as well as from in front, together 
with the incidence of dispersal of fragments 
after explosion, produces a reaction that 
has caused this to be called “the war of the 
crouching man.” Wounds in the back are 
common. To know the position of the 
patient when the wound was received may 
be the best guide to determine the route of 
the missile along the tissues or across them. 

The Time Factor. In anj' planning for 
the healing of war wounds, the first impor- 
tance is to be assigned to the time factor. 
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The reason for this is that the body in- 
stantly concentrates its protective forces 
upon the area in which the insult has been 
received. The effectiveness of this protec- 
tion diminishes rapidly. It is at its best in 
the first few hours. It must either be sus- 
tained at that level or be brought back to 
it. Once there is a breach of the bod3'’s 
covering, the wa5’ is open for invasion of 
bacteria. From that instant the fight is on. 
The body takes the aggressive, sending out 
to the exposed surface liquidbearing cells 
for the construction of a cover and cells to 
combat the anticipated invasion. War 
wounds are apt to be contaminated, for 
example, by dirt carried in with the morsels 
of clothing. It is calculated that there is a 
margin of four to six hours, hardlj'^ ever 
more than twelve, within which, if con- 
tamination can be removed, infection may 
be averted. After twelve hours clean heal- 
ing is not to be looked for. The luck}^ 
patient is the one who has his wounds 
cleaned quickly after they are inflicted. 
Plans for transportation of the wounded 
are made with this in view, but the inci- 
dence of battle generally operates against 
advantage being taken of the time lag. The 
patient and the surgeon enter upon the 
combat with the invisible enem}', and 
the weaker the patient is, the more assidu- 
ous the surgeon must be in restoring his 
capacity’ for resistance. It has been said, 
“His task must be to co-operate with 
nature, and direct his actions so as to imi- 
tate nature’s own methods of protection.” 

Blood Supply the Critical Factor. The 
essential explanation of differences between 
early and late attention to wounds lies in 
the fact that the process of resistance reacts 
upon the blood supply, by which the equi- 
librium of security is sustained. The volume 
of fluid within the circulatory system is a 
relatively small part of the fluid content of 
the body, but it is in immediate contact, at 
the capillaries, with the all-pervading 
lymph, and therefore with the cells invested 
by the lymph. When the fluids rush to the 
injured parts as exudates and the fluid 
reservoir is progressively' drained, the liquid 


content of the blood stream seeps through 
the capillaries to replace the lymph that is 
thus withdrawn. Since the liquid of the 
arterial blood stream thus tends to be with- 
drawn from the normal course of return 
through the veins, there is reduction of the 
volume to be oxidized and consequent con- 
centration of hemoglobin. The nice balance 
of the capillaries is disturbed, and through 
these more than normally permeable end- 
ings the drain continues. Nature’s capacity 
to contribute to healing by first intention is 
impaired by the inadequacy of the blood 
supply, whether the reduced volume is due 
to hemorrhage or to withdrawal from the 
system of the plasma fluid and the proteins 
it holds in solution. 

At the outset, the failure of the venous 
return is a threat to the life of the patient, 
greater or less according to its degree. Of 
this the blood pressure is the index. Resto- 
ration of blood volume, with normal hemo- 
globin concentration, is essential, in the 
first place, to save the life of the patient. It 
is equally essential in assuring the blood 
supply necessary both for healing, if there 
is no infection, and for combatting infec- 
tion if infection is declared. 

The availability of blood plasma in the 
period of “shock” and afterward is what 
gives the wounded now a much better 
chance than the wounded had in any other 
war. 

Blood Trarisjusion. Where the deple- 
tion of the blood volume is due to hemor- 
rhage, replacement of the loss with whole 
blood has always been considered desirable. 
In war conditions this is difficult. If direct 
transfusion from donor to recipient can be 
arranged, there is the all important matter 
of matching types of blood. In the best 
conditions this means delay. Error in 
matching may produce reactions that 
deprive the procedure of the expected 
advantages. Again, while it is possible to 
have citrated blood at hand, the prob- 
ability is lessened in that it tends to 
hemolysis when transported. Fifteen days 
from the time it is taken is an outside limit. 
Actually, if it has not been used in from 
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two to three clays the plasma liquid is 
removed under a process designed to insure 
a sterile product, from which the hemo- 
globin and some other cells have been 
precipitated, and in which the blood 
proteins are held in solution. This con- 
tinues effective for use over a much longer 
period. By eliminating the water and keep- 
ing the residue in a dry, desiccated form, it 
may be sent anywhere, in any quantity and 
kept indefinitely, and be administered in a 
distilled water solution. Again, the plasma 
may be frozen, kept in a refrigerator and 
thawed when it is to be used. 

It is evident that, if the results that 
might be obtained by the transfusion of 
whole blood can be in large measure at- 
tained by the- employment of desiccated 
plasma, and the plasma is on hand, while 
the whole blood transfusion is invested 
with delay and difficulty, it is the plasma 
that will dominate in the treatment of war 
wounds both on land and at sea. Wounded 
men on a war ship must be transferred to a 
hospital ship. Wounded soldiers must be 
carried by stretcher, by ambulance and 
then by train to some distant point. Both 
involve delay and the time lag operates 
progressively against the patient. 

Plasma. Substitution of blood plasma 
for whole blood in transfusion has been 
under experiment for twenty years, but it 
was not until the outbreak of the war in 
1939 that the change over was made on the 
grand scale which has had, as one result, 
the possession by any surgeon in his own 
office of the materials necessary for such 
infusion for use at a moment’s notice. 

Once it was established that the purpose 
would be as well served by plasma as by 
whole blood, the time element dominated 
the situation. In any condition, the time 
spent in obtaining the necessary Wasser- 
mann-negative and compatible donor could 
be the cause of fatality. In war conditions, 
with shock and depleted blood volume a 
matter of hours or even minutes, and a 
multitude of cases to be treated, delay 
could not be contemplated, if there was an 
alternative. 


The jjrefercnce for plasma, moreover, 
strikes deeper than that. It is not, as might 
be assumed, second choice, as compared 
with whole blood. With whole blood the 
emphasis is on the red corpuscles, and it is 
now perceived that, even in relatively se- 
vere hemorrhage, loss of red cells is not the 
important matter. There are enough left to 
go on with, and their replacement can be 
counted upon. The loss of proteins and of 
the liquid holding them in solution, 
from the blood stream, is of much wider 
significance. 

In trauma, loss of blood, fear and cold 
induce hyperactivity of the sympathetic 
nervous system. There is, perhaps, most 
notably in extensive burns, a rush toward 
the area of injury of exudation of fluid with 
high protein concentration. This is the first 
effort made by the system in the process of 
healing. The sympathetic nervous system 
operates to assist in this flow, and in doing 
so, to increase the permeability of the blood 
capillaries. Through these openings even 
red cells ma\’ pass out into the extracellular 
interstices, instead of being retained in the 
circulation. The principal drain is, how- 
ever, of the protein bearing fluid, rushing to 
the work of cellular repair and regeneration 
which cannot take place without certain 
essential amino-acids. As this loss becomes 
progressive, there is a reduction of the 
colloidal osmotic pressure of the remaining 
blood, which thus is rendered unable to 
draw on the extravascuiar reserves of fluid 
and so to replenish the diminished volume 
within the vascular bed. 

Whether there is more or less fluid in the 
veins and arteries, or a higher or lower red 
cell count, is not, of itself, the important 
matter. The battle front is in the cells, 
which are impaired when oxidation fails, 
as it does when the accustomed amount of 
blood is no longer present in the circulation 
and the blood volume is inadequate to the 
field to be covered. 

While liquid volume can be restored by 
the addition of isotonic solution, any gain 
is only temporary. The solution does not 
replace the protein carr3dng plasma liquid. 
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and since it does not belong, it is soon 
excreted. When, on the contrary, the blood 
proteins available in desiccated plasma are 
given in sterile water, in two or three times 
the normal concentration, not only does the 
solution replenish the blood volume but the 
demand of the surplus proteins for liquid 
to reduce their concentration, actuall}' re- 
verses the tide, drawing back fluid from the 
tissue spaces into the vascular channels. 
This may take time, but when it happens it 
ends the imbalance that accounts for what 
is conveniently called shock. 

Two comparisons serve to emphasize the 
separate importance of the protein bearing 
plasma liquid as a constituent of the cir- 
culating blood. One is the failure of isotonic 
solution to replace it. The other is that 
while in whole blood transfusion, the red 
cells of noncompatible donor blood may be 
destroyed by the plasma of the recipient, 
transfused plasma does not destroy cells of 
the recipient, a difference almost con- 
clusive of preference for plasma infusion. 
When the liquid tide turns toward the 
vascular bed for adjustment of protein con- 
centration, it draws back into the blood 
any red corpuscles that had been washed 
into the extracellular spaces. Nor does the 
return of the blood’s capacity to restore 
oxidation at the cells conclude the chapter. 
The distorted ratios of sodium and potas- 
sium within the cells and outside them also 
find adjustment. Finally, there comes that 
saturation of reserves of protein in the 
body that is of great importance in relation 
to recovery from infection. 

The plasma bank, offshoot of the blood 
bank, called into being by the war and 
developed on a scale without parallel in the 
history of medicine, may be said to have 
been the means of restoring to the bod3% 
after wound or burn trauma, the capacitj- 
for healing and for more effective resistance 
to infection. Therein lies almost the whole 
difference between the direction surger\’ has 
taken in this war and the surgery* incidental 
to all former conflicts. 

Injection. The skin is the protector of 
the bod^' against invasion b^- the organisms 


of infection. An}- breach of its continuit}^ is 
an invitation to such an invasion and an}- of 
these organisms may be found in any 
wound. The immediate response of the 
body is to set up a protective barrier at the 
part thus exposed. The effectiveness of that 
protection depends upon the adequacy of 
the blood supply. A fibrinous, vascular, 
granulation tissue is formed outward from 
the surface. There is activity by the phago- 
cyte cells in this tissue, and the blood and 
fluids which continue to be directed to the 
tissue in the period of growth are endowed 
with bactericidal power. The body applies 
its resources to restoring the equilibrium 
that has been disturbed. The invasive 
bacteria oppose that restoration. The fight 
is between the patient and the invisible 
enemies. 

It is obvious, therefore, that the role of 
protein bearing plasma, important as it is 
in meeting the “shock” emergency by the 
replenishment of the depleted blood vol- 
ume, is of even greater significance in 
equipping the blood stream for major effec- 
tiveness in the continuing process of heal- 
ing. It has provided the kind of aid that is 
indispensible to the control of infection. 
Being without it in other wars, surgeons 
had to make the best of minor factors, such 
as antiseptics, which proved inadequate to 
the purpose. With a more dependable blood 
supply, the tendency has been to discard 
the antiseptics, thus eliminating such harm- 
ful action upon the granulation crust as had 
to be tolerated in the earlier conditions. 
Decisive, in this sense, has been the 
abandonment of the tannic acid method. 
What the formation of a crust by this 
method did to slow up the fluid exudations, 
and so let the system recover, is now done 
from within the system; so that, if there are 
areas of infection, they are no longer con- 
cealed by a crust. 

In the nature of things, wound areas are 
exposed to a variety of infections. Some 
enter with foreign bodies, as with bits of 
clothing. If the clothing is dirty, it may 
bring in tetanus. Muscles devitalized by 
impact furnish a favorable medium for gas 
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forming anaerobes, the ensuing necrosis 
conducing, if not dealt with in time, to the 
putrlfaction and liquefaction thatcharacter- 
ize gas gangrene. The pj^ogenic aerobes and 
the sporing anaerobes, between them, 
threaten pus infection, gas gangrene and 
tetanus, three formidable opponents of 
healing and health. 

In the field of pyogenic infection the 
most to be dreaded is Streptococcus 
pyogenes, since if it gains access to the 
wound it may invade the tissues before 
the defensive reaction has begun. If the 
infection begins after granulation has 
started, it may go unnoticed except under 
bacteriological examination. If neglected, 
it may set up toxemia, and a septic arthritis 
would be consistent with its affinit3f for 
joints. This emphas zes the importance of 
close co-operation between the surgeon and 
the laboratorj’^ during the period of effort 
to control infection, if one cannot prevent 
bacterial invasion. 

Staphj'Iococcus aureus maj^ be con- 
sidered the next most menacing, since, if it 
invades the tissues, it maj" set up a sub- 
acute pyemia or even a fulminating septi- 
cemia. Staphj'Iococcal infection ma.Y give 
rise to metastatic abscesses in lungs, 
kidney's, brain or heart. 

Bacillus proteus and Bacillus pj'^ocj^aneus 
are less dangerous, but thej' spread easify 


and as the}^ compel interest in themselves 
bj" sight and smell, may mask the presence 
of more pathogenic bacteria. Also they are 
capable of spoiling a good skin graft if 
left below it. 

Of the sporing anaerobes or clostridia, 
Clostridium welchii is more frequently" 
encountered than the others, is more 
toxigenic than invasive; Clostridium oede- 
matiens is mainly" toxigenic; and Vibrlon 
septique is both. These anaerobes fre- 
quently are isolated from wounds not 
affected with gas gangrene, as is Clostri- 
dium sporogenes which is hard to separate 
from the more pathogenic clostridia. 

The sporing anaerobes, including teta- 
nus, appeared in wounds received on battle 
fronts of highly cultivated territories. They" 
were present in the soil and the soil was 
present in garments and on the skin. 

It is the anaerobic spore bearers that first 
contaminate war wounds and are, there- 
fore, if not promptly cleared away, the 
agents of primary infection. The strepto- 
coccal infections are secondary", in the 
sense that they are of later occurrence, but 
it is they" that are responsible for septicemia, 
pulmonary" complications, joint infections, 
prolonged invalidism and loss of function. 
It does not help matters that they" too 
often are introduced by" those who care for 
the patient in transit and in the hospital. 
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B oth actually and proportionately 
there are more burns in this war than 
in any war that preceded it. It is a 
war made with machines driven by oil or 
gasoline, ships, tanks and airplanes. Men 
operating these are exposed to burns when 
the fuel on which they depend is set afire. 
The plane has the predominant role in the 
war, so far as burns are concerned. The 
pilots are themselves exposed to sudden 
bursts of flame in the air or on the ground. 
Planes are sent to attack tanks, and if they 
succeed there will be burns for the men 
shut up in the tanks. Planes are sent to 
drop explosives on warships, and may blow 
up the magazine or set fire to the fuel. 
Those in range of. the flames, as they ma}' 
be even when in the water, get burned. 
Planes drop explosive bombs on buildings 
and the buildings burn. Those in or near 
them do not always escape the flames. Then 
there are the bombs that are primarily 
designed to be incendiary, rather than 
shattering. Humans do not escape their 
attention. Burns from flame, cordite burns, 
phosphorous burns, electric burns, burns 
by chemicals, the airplane contributes to 
multiplication of all of them. Nor is the 
exchange of such injuries restricted to those 
in the opposing forces. The airplane has 
brought the civilian populations of the 
contending countries within the range of 
burn infliction. 

Nor do numbers tell the whole story. A 
burn may affect a small surface, or it may 
injure a tenth, a quarter or a third of the 
skin covering of the body. It may only 
inflame the outer layers, or it may destroy 
the skin in its full depths, tear away sec- 
tions of it, and even invade the soft tissues, 
tendons, vessels and nerves it overlies and 
protects. We speak of three degrees of 
burns but the differences account as readily 
for six. 
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All burn problems have one factor in 
common. Where there is loss of the skin 
cover, whether the amount of such loss be 
great or little, the part denuded must be 
covered by skin. Treatment of a burn 
should be consciously directed toward the 
ultimate replacement. When it is ready for 
that stage it should be under immediate 
direction of the surgeon who is to effect the 
replacement, and he, wherever possible, 
should be one whose experience and 
acquired skill offer the best warranty of 
success and satisfaction. The ideal situation 
is that in which the competent surgeon 
directs the preparation in all its phases. If 
numbers render that unattainable, as in 
war they may, patients should be assigned, 
in the later stage, to a center for replace- 
ment, and as soon as practicable after the 
injury, sent to centers devoted wholly to 
those suffering from burns. 

In comparing the treatment of burns in 
the present war to that of other wars and of 
civilian practice, there are two features of 
outstanding interest and importance that 
are new. One is the availability of plasma as 
an adjunct in control of the “shock” that 
results from severe injury. The other is the 
use of the sulfonamides and some other 
preparations in the control of infection. 
Each has had an influence on current prac- 
tice that can be properly described as 
revolutionary. In combination, they have 
displaced that tannic acid coagulation 
Avhich was standard practice when the war 
began, and have led to skin grafting being 
set for a few weeks after the injur}', instead 
of accepting the delays that in many 
instances have had disastrous results. 

The plasma bank, as we now know it, did 
not exist before 1939. Sulfanilamide spray- 
ing of open wound surfaces, including 
burns, dates only from the civil war in 
Spain. It fell to my lot to be the first, as far 
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as I know, to apply siilfaniiamicle to the 
control of infection in war wounds. 

When I accepted an i/ndtation to organ- 
ize a service for the wounded in that war, 
there was no available supply of tannic 
acid or silver. I did have at my command 
an ample supply of magnesium sulfate, and 
also, through the friendly co-operation of 
the Winthrop Chemical Company, a sup- 
ply, for internal administration, of nco- 
prontosil and neo-prontolyn. In 1939, I 
wrote an account of my experience in 
Spain, including what probably is the 
first record of the use of sulfanilamide as 
a surface dressing to combat infection in 
war wounds, many of which were burns. 

Quite remarkable suceess was attained 
in control of infection, and, there being no 
tannic acid crust to make for delay, the 
natural progress was from a clean wound to 
early skin grafting. I do not disguise the 
satisfaction there was in finding, late in 
1942, that the method I adopted in face 
of difficulties some years earlier was being 
given the widest application in British war 
hospitals, to the practically complete exclu- 
sion of the tannic acid method. 

Whatever may ha\-e conduced to accept- 
ance of the view that a burn wound can be 
skin grafted in a few weeks, the fact itself is 
of the utmost importance. How disastrous 
delay may prove to be was illustrated by a 
case recently referred to me, that of a 
young man, whose hands were badly 
burned in one of the great steel mills more 
than a year before I saw him. The utmost 
function of which his hands were capable 
was an inadequate approach by the thumb 
and index finger of each hand. Hyperten- 
sion at the knuckle joints, ankylosis of the 
others, immobile flexion, and distortion, all 
are to be accounted for by the contractures 
resulting from leaving the burned skin in 
place, whereas if replacement had been 
early, after-treatment with replacement in 
prospect, this disfunction might have been 
averted. 

Decision on a matter of such importance 
turns, of course, upon accurate estimation 


of both the primary and the secondary 
injuries caused by a burn. 

First, there is pain. For this there must 
be relief, and for that relief morphia is 
administered. Veterans in surgery do not 
shrink from giving doses large enough to 
control the pain. One of them has said that 
“morphia never killed anyone in pain.” 
Most probably the pain is related to the 
ncr\’ous reflex from disturbance of organs 
and viscera. Allied with the pain is the 
fear that even the bravest experience. 
Frequently the neurosis set up, as trau- 
matic shock is followed by rapidly ac- 
centuated weakness, is beyond the patient’s 
control. It has been said that no one 
severely wounded in war is ever free of this 
neurosis in after life. At the initial stage it 
may present conditions of great difficulty in 
handling the patient. 

Second, the response of the body to a 
burn on its surface is an outpouring of 
exudates of which water is the chief con- 
stituent. As the liquid leaves the interstices 
of the tissues, other liquid rushes into the 
space vacated. The only source of such 
replacement is the plasma fluid of the blood 
in the circulatory system. The resistance of 
the capillaries, which normally regulate the 
turn from the finial arteries into the return 
systems of veins and lymphatics, is over- 
borne, and the plasma liquid is withdrawn 
from the necessary blood volume into the 
tissues, tending to outward movement 
toward the surface further to increase 
resistance to dehydration caused by the 
burn. 

ft was to check this effusion to the sur- 
face, with its disastrous consequences to 
the interior of the body, that the tannic 
acid treatment was introduced. The crust 
formed by the action of the acid on the 
exuded sera became a check upon the out- 
pouring of liquid. The limitation upon the 
effectiveness of this method was that, if 
there should be agents of infection below 
the tannic crust, nothing could be done to 
control the infection until the crust had 
been removed. Every surgeon has had 
cases, as I have, in which removal of 
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the crust was the first step toward beneficial 
treatment of a burned area. 

Wlien the plasma fluid leaves the vessels 
in considerable volume, and passes into the 
interstitial spaces instead of the capillary 
venules, the blood volume of the veins 
decreases; when oxidized it does not fill 
the arterial system, the red cells concen- 
trate for want of the liquid by which they 
are normally held in solution, the blood 
pressure fails, and the tissues of the whole 
body are left without the sustenance from 
the blood they need in the emergency. 

Tannic acid checked the outpour. Plasma 
replaces the lost fluid. Tannic acid helped 
the body restore the water balance, but 
slowly, and from materials held by the 
tissues. Plasma adds to the blood volume 
within the walls of the circulatory system, 
where it is most needed, and with no delay. 

Administration of water would tend to 
restore the balance, but in severe burn con- 
ditions it is not retained in the blood. 
Isotonic saline solution may last longer, but 
is soon excreted, and the hemoglobin con- 
centration continues, ^^fllat makes plasma 
infusion more effective is that it carries 
with it the liquid proteins that are requisite 
to the blood and that resist the processes 
of excretion by adhering to the vessel 
walls until they become incorporated in the 
blood fluid. 

There is a third reflex from the burn 
trauma. The cortex and medulla of the 
adrenal gland are affected. There may be 
hemorrhage into the tissue spaces of the 
cortex, and even destruction of the cortical 
cells. Herein may lie the explanation, at 
least in part, of the failure of the capillaries. 
While it has been demonstrated that the 
capillaries have an independent control, 
associated with the pituitary gland, pitui- 
tary extract has proved ineffective in cases 
of burn. On the other hand, adrenal cortical 
extract has proved to be of definite advan- 
tage when administered in secondary shock 
conditions. Its role would seem to be that 
of countering the element of traumatic 
shock while the plasma fluid redresses the 
loss of blood volume and accessory proteins. 


The relief thus given operates also to renew 
the normal shift of fluids into the circulatory 
system, and so to further fit the body for 
the processes of recuperation involved in 
cleansing the wound and preventing infec- 
tion or in combatting infection if it appears. 

The fact that plasma has been supplied 
in quantities hitherto unthought of is to be 
attributed to the knowledge, and since 1939 
the experience, that aid must be given to 
great numbers of subjects, and, even more 
important, given within forty-eight hours 
of the injury, sometimes within twenty- 
four hours, sometimes as late as seventy- 
two. To deal with such problems, the 
plasma liquid with its protein content, or 
the desiccated proteins in distilled water 
solution, must be available when needed. 
Infusion of whole blood, except in the case 
of severe hemorrhage, would not serve the 
purpose as well, since it would not lessen 
the hemoglobin concentration. In any 
event, the delay, incidental to matching 
blood types, may render infusion of the 
whole blood impracticable in this kind of 
warfare. 

Except to remark that refinements of 
method with a view to producing plasma 
that will be sterile when its use is required, 
are being constantly improved, we need 
not here go into the methods of production, 
other than to note that the}'’ consist in the 
precipitation of the red cells, and some 
others, leaving a clear fluid in which the 
blood proteins are retained. In a supple- 
mentary process, and in deference to the 
knowledge that the liquid plasma is a rich 
culture medium, the essential components 
are made available in a dry state. 

Laboratory estimation of hemoglobin 
concentration affords a good idea of the 
amount of infusion required. With a normal 
100 per cent of hemoglobin there is a nor- 
mal blood volume, of which the average 
would be about five liters. Of this, about 
three liters would be plasma fluid. Increase 
in hemoglobin concentration may be taken 
as showing a loss of blood volume, roughly 
proportionate in reverse. Thus a i o per cent 
increase in concentration means a 10 per 
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cent loss of fluid, which only plasma will 
replace. An amount so calculated maj' be 
given, intravenoush', while preparing for 
cleansing the burned area. A liter is the 
usual first infusion. After the cleansing, 
more may be given in keeping with the 
hemoglobin estimation. During the later 
infusions, which may run to three or four 
liters before stabilit}" is established, given 
at a drip speed of about ten a minute, there 
should be careful and repeated observation 
to avert overdosage. 

Since we know that when the blood vol- 
ume has been re-established and the 
permeability of the capillaries has been 
readjusted so that blood supply- and returns 
function normally, the body will proceed to 
build up a granulating covering up to the 
skin level by means of exudates, and that 
in the best conditions this ma\' take no 
more than three weeks, the cleansing of the 
skin and the prevention or control of infec- 
tion are to be begun at the first possible 
moment. 

An infection is something to be foreseen 
and, therefore, to be prevented; and as 
invasion by streptococcus is the one most 
to be apprehended, the burn area should be 
dusted with sulphanllamide or sulfathio- 
zole, both of which are bacteriostatic as to 
these germs, even before the patient reaches 
the hospital. 

Nearly always there is contamination, 
and while contamination is not infection 
the first cleansing procedure is addressed to 
its elimination. Morsels of clothing and of 
burned tissue are to be cleared away, with 
liberal douching of sodium hypochlorite 
(Milton) or magnesium sulfate. 

When infection manifests itself, I hold 
that the best results, looking to its control, 
are to be had through close co-operation 
between the operator and the laboratory. 
Before infection can be fought successfully 
one must know what kind of invisible life is 
responsible for it, and on that point the 
laboratory will supply information that 
cannot otherwise be obtained. 

If the laboratory tests show strepto- 
coccus, the origin can be ascribed to condi- 


tions within the wound area. To combat 
such infection is the really serious problem. 
Too often the laboratory findings point to 
infection having been introduced b}' some 
member of the team; or from cross infection 
within the hospital; or from infected air of 
the particular room. Where the reports 
show Bacillus faecalis, pyocyaneus or 
Staph3'iococcus viridens, there is no escape 
from the deduction that it has been brought 
to the wound from somewhere along the 
line of the team, whether operator, dresser, 
assistants, nurses, orderlies or others who 
have been in contact with the patient. 
Burned patients have no effective resistance 
to offer to such invasion. Where there are 
numbers of cases to be dealt with the 
danger increases. The most meticulous care 
must, therefore, be taken from the outset to 
guard against infection from hands, gloves 
and spraj' in breathing. Particularly in cen- 
ters to which burned patients are dis- 
tributed in war time, this concern for 
cleanliness, masks, etc., has come to be a 
rigid routine. Indeed the assurance that 
such concern can be counted upon is one 
of the reasons for establishing such centers. 

Ever}' effort should be made to eliminate 
these secondar\' infections in the early 
cleansing of the wound, and, later, to guard 
against a dressing or the waters of a bath 
becoming unsterile. 

To illustrate the advantage there is in 
collaboration b}- operator and laboratory, 
it ma}- be mentioned that the antiseptics, or 
rather the bactericide and bacteriostatic 
compounds whose exceptional \'alue is now 
being demonstrated, are selective in their 
attack. Thus while one of the new com- 
pounds, called “propamadine” in shorten- 
ing the technical word of fort}' letters, will 
dispose of a persistent streptococcal infec- 
tion, such organisms as Bacillus proteus 
and Bacillus pyocyanea actually flourish in 
its presence, and that fact, if undetected, 
has been known to lead to failure of a thin 
epidermic graft, the skin graft whose 
“take” is more certain than any other. 

The best cleansing material for a burn 
wound is the cetyl trimethyl ammonium 
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bromide, of Colebrook, in 1.5 solution, 
applied ^Yithout anesthetic for three min- 
utes. The \vound is then Avashed in sterile 
saline to admit of taking a second swab for 
laboratory report. In this cleansing the 
clVort is made to eliminate all contamina- 
tion, especially morsels of burned skin, 
particles of clothing fabric, and any other 
foreign matter. 

It is now accepted that the antiseptics 
which were in favor only a few years ago 
are of no practical service in the control of 
Infection. The sulfa compounds, on the 
contrary, have demonstrated their value. 

Sulfanilamide, as a preventive of infec- 
tion, is applied lightly, as a powder, at the 
earliest opportunity. After the cleansing of 
the wound, it is again applied, this time in 
the form of a cream, from which there is a 
steady emanation upon the wound. This 
avoids the risk of caking, and of entering 
the system. If its systemic use is found 
desirable, it is utilized in the manner suited 
to that intention. The purpose of the cream 
dressing is to prevent the multiplication of 
bacteria on the burned area. 

The cream is compounded of 

Per Cent 


Sulph.nnilamide lo 

C.T.A.B 1 

Gistor Oil 

Becsw.nx > • S 

Wool fat ' ■ ^ 

Cetyl alcolio! in water ? 


This is applied on sheets of gauze, 
covered with wool, and bandaged. It is left 
from seven to twelve days and may be 
renewed for another four to six days. 

If when the dressing is removed the burn 
shows exuberant granulation, is grayish, 
sensitive, with wet discharge and without 
peripheral epithelization, infection is not 
under control. The laboratory will show to 
what this is due. If it is due to lack of pre- 
cautions somewhere in the stall, measures 
will be taken accordingly. The agents of 
infection most to be dreaded are Staphy- 
lococcus hemolyticus. Streptococcus hemo- 
lyticus, and, more potent than either, beta 
streptococcus hemolyticus. The compounds 
used against them begin with those that are 


bacteriostatic, followed, at need, by those 
that are bactericidal. This may mean a nice 
selection among the sulfonamides, as a 
beginning. If the result is not satisfactory, 
very remarkable results have been obtained 
by recourse to penieillin. This substance, 
derived from a fungus, and administered 
in a watery solution, is bacteriostatic, and 
brings remarkable aid to the body defences, 
which destroy the bacteria while the 
penicillin prevents their multiplication. A 
third recourse is to propamadine, strongly 
bactericidal. 

For control of elements of infection other 
than streptococcus, if change of dressings 
reveals an unsatisfactory condition, re- 
course is had to sodium hypochlorite 
(Milton) in strength of i in 20 to i in 7. 

When, after sloughing is complete, the 
burn area is a healthy red, it means infec- 
tion has been controlled, and skin grafting 
follows. 

There is, in the nature of things, con- 
siderable diversity in burns. They differ as 
to depth, location and extent. While they 
all come under the same series of treat- 
ments; shock, sedation, cleansing, control 
of Infection, .and eventual skin grafting, it 
is evident that a burn on the face calls for 
something that may not be demanded in a 
part habitually covered. A burn on the 
hand, with its complex attributes of func- 
tion, presents other problems than would a 
burn of similar extent on the adjacent 
forearm. And a burn that deprives the body 
of from a tenth to a third of its skin cover- 
ing makes heavier demands on the opera- 
tor’s knowledge and skill than does one of 
more modest proportions. 

We may take first the burn that destroys 
large areas of skin, as on the neck and 
chest, the back or abdomen, the arms or 
legs, or some of these in combination. 

There are limits to the pain anyone can 
endure, and the cleansing of the burn areas 
will go ver}' much better and faster if the 
pain can be overcome. The best way to do 
it is to immerse the patient in a bath of 
sterile saline solution maintained at about 
blood temperature, and in a warm room. 
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B}' slings from the sides of the bath he can 
be assured a restful position, the water 
makes a good cushion, and the heat gets rid 
of most of the pain. The dressings drop oh' 
of their own accord, and after a half hour or 
more the burn area can be c.xplored by the 
attendant, with gloves and under water, for 
the removal of ever^- sort of detritus, dead 
skin, or whatever would harbor the bacteria 
of infection. This method has been devel- 
oped on a war scale by Mclndoe. 

In these cases there may be no epitheli- 
alization at the edges of the wound, and 
burnt epithelium piles up on the granulating 
base, tending to infection and rendering 
sterilization dillicult. Practically painless 
removal of these accumulations is a good 
start on the way to healing, and this be- 
comes possible with immersion twice a day 
for periods that will not weaken the patient. 
He there has a freedom of movement not 
practicable elsewhere, and his comfort 
operates to avert disturbances of function, 
as of hands and feet, that might otherwise 
supervene. 

The sulfanilamide treatment goes along 
with the immersion. Before it began he had 
had the wound area covered with one of the 
sulfa compounds, given in lanette and 
covered with tulle gras or vaseline gauze. 
This loosens off in the bath, and is renewed 
when he is transferred, naked, to a sterile 
sheet in a tented bed and kept warm by 
radiant heat lamps. The tulle gras or 
vaseline gauze is overlaid with saline packs. 
If the burns are front and back, the one on 
which he is to lie is dressed before he is 
transferred to the sheet and tented bed. 

The immersion principle can, of course, 
be applied to small areas as well as large, 
with -v^essels to suit. 

Also, at the conclusion of the treatments 
for cleansing and to control infection, large 
areas as well as small can be skin grafted, 
and should be. It may be that only pinch 
grafts can be employed, but these, as will’ 
be seen later, constitute effective replace- 
ment of the lost skin. 

In the treatment by immersion the com- 
fort of the patient is recognized as a factor 


of prime importance to the operator. It is 
even more than that, for it is well estab- 
lished now that every thing which tends to 
restore the body’s own capacity- for resist- 
ance and repair is a definite aid to the heal- 
ing process. Warmth, as we have seen, is 
one contributory infiuence. Rest is another. 
The value of rest to the tissues is what 
dictates the enclosing of wound areas in 
plaster casts when the patients are to be 
moved for considerable distances before 
they can receive full attention. 

The same principle is applied, in some 
instances, to the treatment of some wounds 
and burns. While open treatment is in the 
main to be preferred, there may be an 
advantage in casing the arm in plaster or 
crile.v when the burn is on the hand, or the 
hand and arm. After the first dressing, if 
the arm is thus enclosed there is security 
against cross-infections from outside, and 
also a stay- of the lymphatic process by 
which any infection within the tissues of 
the arm might be carried into the system. 

It is probable, moreover, that when there 
is a severe burn of the hand, and accom- 
panying excitation of the tissues of the 
arm in which the tendons leading to the 
hand are imbedded, this e.xcitation may- 
account in part for the hypertension and 
static flexion typical of hand disfunction in 
these cases of burns. Rest given to these 
arm tissues, by- the plaster cast, tends to 
avert this disturbing action while the hand 
is being prepared for reception of a graft. 
The hand itself is never so enclosed. Main- 
tained in the “position of function” or the 
“position of grasp’’ it is prepared, like any 
other burn, for the reception of a graft. 
The basic position for rest of the hand 
begins with slight dorsiflexion at the wrist. 
Fingers are at mid-flexion at all joints. The 
thumb is in apposition with the tip of the 
index finger. The long axis of the fingers 
points toward the lower radius. The wrong 
way- is to place the hand in full extension. 
It drops at the wrist, the fingers become 
hyperextended at the metacarpophalangeal 
joints, the long and short flexors of the 
fingers and joints become acutely- flexed. 
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and we have the irretrievable disaster of the 
“claw hand.” Air pilots cannot be exposed 
to that fate, and it is they who get the 
larger share of hand burns. For the dorsal 
area and the lingers, an intermediate 
epidermic graft gives a flexible covering 
with normal coloration. On the palm a 
covering of greater density is required. 
Even where there is known disturbance 
of the tendons, which must be left for 
later attention, the covering should be 
gone on with. If the necessity of a later 
o])cration is foreseen, which means that 
the cox'cring must be opened, the palm 
cover might be with a pedicle flap rather 
than a free full thickness skin graft, since 
in the latter the subcutaneous tissue and 
part of the corium arc removed before 
transfer to the defect. When an inter- 
mediate or full thickness skin graft is 
applied over an area that has been treated 
for burn, and when the defect apparently 
has been cleared of infection, it is a wise 
precaution to infiltrate the space between 
the wound and the graft with prontosil, for 
greater security. 

Another variation from the open healing 
method is that in which recourse is to the 
Bunyan plan for frequent irrigation within 
a bag of specially woven silk. After surgical 
removal ofburned tissues and liberal douch- 
ing with sodium hypochlorite (iMilton), an 
arm, for example, is enclosed in the bag, 
which has inlet and outlet openings, and 
irrigation with the hypochlorite solution is 
made three times a day for twenty minutes. 

Infection material collects on the lining 
of the bag, which must be sterilized and 
renewed. It does protect the burned area 
from infection from outside. It is a con- 
venient resource when local irrigation is 
desirable, but since it is not eflective in 
demonstrating that the hypochlorite mas- 
ters all bacteria its use, like that of tannic 
acid, tends to be relegated to the history of 
surgery. 

Burns from phosphorus, all too numer- 
ous in the kind of warfare that includes the 
burning of cities by means of incendiary 
bombs dropped from airplanes, call for 
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special treatment. The burn is immersed, if 
possible, in a weak solution of sodium 
bicarbonate. Obvious particles, of all kinds, 
arc removed by forceps. No oil or grease is 
to be applied. Next the burn is washed with 
a 1 per cent copper sulfate solution. In the 
chemical reaction copper phosphide is 
deposited. This is removed and the wound 
dressed. As there may be hidden particles 
of phosphorus, dry dressings are to be 
avoided. 

With any or all of these methods, we 
come to a time when, so far as the burn area 
is concerned, grafting may follow. The 
weakness of the patient, however, may still 
be such as to make replacement by auto- 
grafts of the necessary size impracticable. 
In some such instances, homografts are 
applied, in the expectation that they will 
last until the patient is strong enough to 
admit of autografts being taken. Where 
there is weakness, or where the state of the 
burned area is not satisfactory, some form 
of grafting should nevertheless proceed, 
preferably with pinch grafts, or with small 
isolated patches of epidermic graft. There 
is a spread of epithelialization while the 
healing continues. I have already mentioned 
that, where replacement can be made, 
iniection of prontosil below the graft gives 
additional assurance of its success. It 
should be mentioned, also, that grafts on 
exposed parts, as on the face and hands, 
should not be exposed to direct sunlight, 
which will cause burns whose presence will 
not be signalled by the graft, since for a 
long time it is without sensitivity. 

As I commented at the outset, this whole 
process leads up to a stage at which the 
special knowledge of grafts becomes of 
critical importance. Now that the whole 
picture has changed, and grafting is to 
come within a few weeks of the injury, the 
profession will adapt itself to the condition, 
and we will have fewer cases that present 
themselves months, or even years, after 
primary treatment has left the patient 
with masses of scar that contracts as it 
solidifies and that is destructive of function 
besides being disfiguring. In war conditions 
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cases are sent to centers wJiere the proper 
treati 7 ient, with -the necessary' safeguards, 
has been organized. We siiall find, later 
on, that the same principle will be applied 
within hospital organization. The regime 
under which every doctor attended his own 
burned patients is on the way out. 

What form of graft or other replacement 
will be selected when the burn area is ready 
to receive cover will depend on the judg- 
ment of the operator and the condition of 
the patient. We need not here go into the 
considerations that influence selection as 
between epidermic, intermediate and full 
thickness grafts, or that favor pedicle flaps 
as against any of these. Nothing of that has 
been changed by war conditions. 

An exception might be made in respect 
to the tiny pinch grafts, however, since they 
provide a means of dealing with extensive 
burns when the state of the patient pre- 
vents recourse to forms of grafting that 
would be preferable. 

The pinch graft will not do for the face or 
hands, because of its lump}' appearance, 
but it does produce a satisfactory covering 
for even a ver3^ large defect on the arm, 
leg or other area not exposed, admitting 
freedom of functional motion under it when 
the epithelialization it promotes is complete. 

Where adequate material to co^-er such a 
defect is not to be had, or the patient is too 
weak to allow of its being taken, tin^' 
grafts, 2 to 6 mm. in diameter, are spaced 
at distances of rather less than i cm. About 
sixty of them will suffice for a defect area 
of the whole length of the arm. 

The grafts should not be lifted from an 
area that can be drawn upon for large 
grafts. An area two to six inches square 
will suppl}^ them in unexpected quantit}^ if 
taken onlj' V4 to 3-2 cm. or so apart. The 
hip offers a convenient patch. It is prudent 
to mark them before lifting, in blue, so 


that when transferred there is assurance of 
their being right side up. 

So marked, a straight needle is engaged 
in the epithelial layer, the graft is raised in 
a small cone, and with a sharp scalpel the 
cone base is cut through at the skin level. 
It is removed at once, bj- the needle, to the 
granulation surface, which has been pre- 
pared with saline but not scraped or 
shaved. Two or more can co-operate in the 
work of lifting and applying the grafts. 

These grafts, small as thej' are, include 
all the essential elements of the skin, the 
outer epidermis, the germinati\'e epithelial 
stratum, and something of the papillae and 
other constituents of the corium. Placed 
carefulK' against the granulations, with the 
epithelial edges spread flatly on the surface, 
they become islands of epithelium from 
which proliferation proceeds in all direc- 
tions, in time providing a skin covering for 
the burn area to which they are applied. 

A hair dryer is used from time to time to 
dry the surface and coagulate the serum 
exuding from the granulations. The area on 
which the grafts are imposed is covered 
with tulle gras, and then by gauze wrung 
out in paraffin and flavine. 

Dressings are remo\"ed for inspection in 
from three daj’s to a week. If there are 
evidences of continuing mild infection in 
the defect, saline dressings are kept on. 
Otherwise tulle gras dressings are again 
applied. 

To sum up, the experience gained in 
treatment of burns under stress of war 
conditions come down to this. Plasma and 
the sulfa compounds have completel}' dis- 
placed the tannic acid-silver treatment of 
burns, and the long dela}' incidental to that 
treatment has been replaced b}’ skin graft- 
ing of all burn wounds within five or six 
weeks of the injur}'. 
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I N a very large part, plastic reparative 
surgery has to do with the replacement 
of tissues that have been lost. The 
losses are of various origins. They may be 
due to congenital maldevelopment, to dis- 
ease or to trauma. They may be produced 
surgically, as part of some procedure in 
correction; or by excision in the treatment 
of disfiguring lupus, approachable cancer or 
disfiguring birthmarks; or by removal of 
contractile scar that tends to inhibit func- 
tion and produce disfigurement. Even in 
taking a graft for replacement there is a 
loss which must be replaced. 

The loss may be in any of the elements 
that go to make up the structure of the 
body, in bone, cartilage, fascia, tendons, 
nerves, vessels, membranes and skin. When, 
and at whatever stage, the loss becomes the 
subject of surgical concern, replacement is 
called for in the interests of health, func- 
tion, esthetic betterment or of all three. 

The body is itself the source from which 
the materials for replacement are drawn. 
The tissues so disposable are living entities, 
not inanimate compounds of fabrics. Their 
employment, to be elfective, imperatively 
demands a precise knowledge of their 
composition, their characteristics and their 
behavior under stress of the new burden 
imposed upon them. Lack of such knowl- 
edge, or of the respect which is the tissue’s 
due and which it inevitably commands, is 
reflected, later, in imperfection in the end 
result, or in failure. Thus bone, under cer- 
tain conditions, will disintegrate or be 
absorbed, whereas in others it will live. 
Cartilage will support certain other tissues 
if its strength is accurately estimated, but 
not beyond its strength. Skin will do prac- 
tically any thing that is demanded of it, but 
only if the conditions under which it will so 


respond are known, and if they have 
scrupulous attention at all stages of the 
replacement. Nerve and tendon replace- 
ments are similarly exacting. 

Skin Losses and Replacemeixts. If we are 
to develop these considerations, it will be 
convenient to begin with the tissue that is 
most frequentl\' drawn upon in replace- 
ments, the skin. Always to be borne in mind 
is the fact that the skin is a flexible 
envelope covering every part of the body. 
It encloses all the soft tissues, without con- 
stricting them, and without influence upon 
their function. Both by its situation and 
its extent it is more exposed to trauma, and 
so to loss, than any other tissue. It carries, 
within its multiple strata, an active agent 
for the repair of its own losses, and for the 
covering of small areas that are denuded of 
its protection. When taken from one part of 
the body and transferred to another it will 
still live and will replace the lost covering 
of other tissues, thus assuring restoration 
of such functions as may have been in- 
hibited through the loss of the flexible 
covering and the substitution of a covering 
that is constrictive. 

Evidently, if there is to be reliance upon 
the usefulness of such a tissue in replace- 
ment procedures, the first consideration is 
certitude that the tissue so removed will 
live in the area to which it is transferred, 
and will have the non-constricting attri- 
butes of a true and natural covering of the 
tissues beneath it. 

Upon what ean that assurance be based? 
The answer to this question is to be sought 
in knowledge of those elements of the skin 
tissue which bear upon its capacity for 
continuing its own existence and, therefore, 
for remaining viable and fulfilling its func- 
tion when removed to an area where the 
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problem is one of continuing or of restored 
activity as a living tissue. 

There are two parts to the skin; To one 
of these a blood suppi}' is necessary; to the 
other part there is no sustenance from 
vessels. It happens that the part presenting 
the lesser difficulty is to%Yard the surface. A 
thin shaving of skin from the outer, epi- 
thelial layer will thrive upon the fluids 
present in the base upon which it is set. 
Where the underhalf of the skin is in- 
cluded, the requirements are entirel}’ differ- 
ent and more complex. In the original 
locus, it has a full complement of arteries, 
veins, capillaries, Ij'mphatics, nerve branch- 
ings and nerve endings, besides sweat and 
fat glands and hair follicles. Severance of 
the skin, by depriving these agencies of 
their normal association inherent in the 
continuit}' of the skin, tends to render them 
moribund, and unless there is restorative 
process by which the skin resumes infiltra- 
tion by vessels, as arteries, veins, lym- 
phatics, the skin dies. If it does, the 
attempted replacement goes for nothing 
and the repair fails. 

Assurance that a graft or other skin 
replacement will live, therefore, varies with 
what is necessary to make it live. These 
necessities, being essentially different in the 
outer or epithelial strata and in the inner 
or corium layers, are basic to every selec- 
tion of the type of replacement appropriate 
to the particular problem of repair. 

That there will be such selection follows 
from what is common knowledge of the 
variety' and the extent of the losses to 
which the skin covering is exposed. It may 
be so little as involves onl3f a portion of an 
ej^elid, the result of accident or of surgical 
intervention for the correction of a local 
anomal3^ It may, on the other hand, as the 
consequences of a devastating burn, include 
most of the surface of the arm, leg, torso or 
abdomen. Between these extremes there is 
every degree of loss, in kind, quality' and 
size, arising from congenital maldevelop- 
ment, trauma and disease. There is, again, 
the matter of disfigurement, having to do 
mostly with areas habituallj’^ exposed to 


view. To maintain consistenc}' in skin 
lev'els, in coloration, is as important in 
these cases as to provide covering. This is 
not true to the same extent in parts 
habitually covered. The point here is, no 
one type of skin replacement would serve in 
every instance; and since there must be 
selection the choice evidently must be 
governed by consideration for the area of 
repair and in part with reference to the 
shades of difference between the skin shav- 
ing of epithelium and the substantial body 
of full thickness skin. 

This brings under review, for purposes of 
distinguishing between their uses, the prin- 
cipal varieties of skin replacement from 
which selection will be made. There is the 
epidermic graft which maj' be translucently 
thin; an epidermic graft with a trifle more 
substance, a graft which incorporated the 
outer, epithelial layers, the inner genera- 
tive laj'er of epithelial cells, and the tops of 
the papillae within the corium, which this 
generative layer invests. Then there is the 
graft which includes all this last and strikes 
a little lower into the corium, called, 
descriptivel}', an intermediate graft. Last 
comes the use of full thickness skin which 
maj" be in the form of a free graft fully 
detached from its surroundings or of a flap 
which continues to be nourished b}* its own 
vessels, which are supplied through a 
pedicle that retains its normal circulation 
and continues it into the part constituting 
the replacement. The tinj'^ pinch graft, in 
some situations the only available recourse, 
carries all of the epithelial elements and the 
corium, in varjfing proportions. Its value 
lies in the proliferation from the germina- 
tive lajmr which covers the interstices 
between the main ia3mrs of skin. 

Importance oj (be Time Element. While 
selection of one or more of these t3"pes of 
skin cover must be made in an3'^ and ail 
conditions in which repair is to be under- 
taken, it is important that replacement be 
effected as soon as practicable after the loss 
has been sustained. If that is done, the 
tissues that are covered continue in normal 
function. Where, on the other hand, as so 
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often happens ^vith burns, mistaken con- 
cern for the welfare of the patient leads to 
leaving in place skin whose structure has 
been materially alYected by the injury, the 
connective fibers that make up the corium 
lose their flexible and elastic qualities and 
the skin becomes contractile as the tissue 
develops into scar. In these conditions, free 
functioning of the tissues under the skin 
cover is progressively restricted and dis- 
figurement and distortion are inevitable. 
Notably this is true in areas where function 
depends on the action of joints and ten- 
dons. Where the loss is of sound skin, dis- 
placed by wound or abrasion, but available 
for replacement, it can be returned over an 
open wound during a short period after the 
injury. Opinions vary as to the lapse of 
time within which this will be successful. 
I find four hours fairly safe. 

Epidermic Graft. The selection of a 
replacement naturally begins with con- 
sideration of what is to be achieved and 
what should be avoided. For example, if we 
have to deal with a cul-de-sac to be 
furnished with a simulated eyeball, the 
first problem is the lining of the cavity 
after a surface has been prepared. This 
surface will include the walls of the cavity 
and probably also the inner aspect of the 
upper and lower eyelids. The lining of the 
upper eyelid must be very thin, as other- 
wise its motion would be impeded. The 
lining of the cavity must have the utmost 
certaintv of “take,” because of the situa- 
tion and configuration. There must be a 
pouch within which the prosthesis will be 
comfortably and steadily held; and there 
must not be, as sequel to the replacement, 
growth of hair or rancid emanations. 

Only the thin epidermic graft meets all 
these requirements, since it consists of a 
mere shaving from the epithelial layers of 
the skin, is in no way dependent on vessels 
within it, is readily nourished by the fluids 
present in the base upon which it is im- 
posed, and can easily be given the form 
desired by the simple expedient of wrapping 
it around a mould of stent, outer surface 
next to the mould. To these positive advan- 


tages is added the important negative one 
that, since the sweat glands, hair follicles 
and sebaceous glands all lie deeper within 
the skin, none are transferred to the new 
location where such emanations would be 
annoying. 

The controlling factor in all this, the one 
by which the epidermic graft is distin- 
guished from all other skin replacements, is 
the ability of the epithelial cells to derive 
from the all per^•asi^’e lymph fluid the 
sustenance they need for continued life. 

To be carefully noted, however, is the 
fact that so very thin a graft has a tendency 
to shrink. It must, therefore, be maintained 
in place by immobilization over what may 
seem a long period after the “take” is 
assured, until there is complete organiza- 
tion between the graft tissues and those of 
the base. 

Also, there is the problem of coloration. 
In the undivided skin there are some wan- 
dering dark cells in the epithelial layer. 
These escape downward. In the epidermic 
graft, either they escape outward, or, if 
they remain, give a melanotic tinge to the 
graft. This may result in a prune juice 
color which will constitute a disfigurement 
if there is a patch of it in an area of clear 
skin in an exposed place. Use of the epi- 
dermic graft on the face is, therefore, con- 
traindicated, except in the case in which a 
general darkening of the skin having been 
produced, as by some orders of burns, it 
might conform to the rest. Again, being as 
thin as it is, a patch of this graft would fall 
below the general surface level of the 
denser skin. Such a depression would be a 
disfigurement. 

Not all replacements are on the face, 
however, and the further and often deter- 
minative advantage of this graft is that it 
can be taken in effectively unlimited 
amounts, and, if necessary, from more than 
one area. The repair is not prejudiced if the 
edges overlap in the procedure of replace- 
ment. Moreover, when this graft is lifted, 
the epithelial surface from which it was 
taken immediately begins the accomplish- 
ment of its own repair. 
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Intermediate Free Skin Graft. While the 
thin epidermic graft will provide a cover for 
a ver}' small or a very large defect, it 
leaves something to be desired where 
either coloration or density of substance 
demands consideration. 

The lowest layer of the epidermis con- 
sists of the germinative epithelial cells. 
These cells work their way to the surface, 
becoming less and less potent as they go. 
Most of the seven or eight stratifications 
are flat, and lie horizontal to the surface. 
The germinative layer is an exception. A 
basal membrane separates it from the 
corium, but the papillae, the monticules 
of fine connective tissue in which the vessels 
of the corium end, push their way into 
this stratum and render its floor irregular. 
A graft taken deeply enough to include 
part of the germinative layer mu.st, there- 
fore, include the tips of these papillae, and 
to that e.xtent, would not be an entirely 
epidermic graft. It would, on the other 
hand, have within it all the overlying 
strata and something of the lowest lying 
and in many ways the most important. 

Experience has demonstrated that this 
graft, intermediate in thickness between 
the epidermic and the free full thickness 
grafts, is equipped to derive from the 
Ij-mph of the sera of the defect the nutri- 
ment essential to the continued life of the 
cells. So far is this true that the inter- 
mediate graft does not, ordinaril}-, require 
the aid of sutures in effecting coaptation 
with the skin edges of the defect on which 
it is applied. So natural is the union that 
often there is so little trace of eventual scar 
that it is difficult to define the area of 
replacement. It may be difficult even to 
identify the replacement, and that fact 
illustrates the second advantage of this 
graft, which is that when the whole depth 
of the epidermis is taken the surface colora- 
tion is retained in the new situation. Since 
it is knowi that skin coloration is influenced 
by the patenej^ of the capillaries, it max- 
well be that the inclusion of the tops of the 
papillae conduces to the desired result of 


rendering the graft indistinguishable from 
its surroundings. 

By the employment of a calibrated instru- 
ment known as the dermatome the thick- 
nc.ss of these grafts can be more or less 
accurately adjusted, the effusion from the 
vessels of the papillae need be little more 
than pinpoints, and recuperation of the 
donor area presents no .serious problems. 

With so serviceable a material at hand, it 
is ob\'ious that recourse to it will be fre- 
quent. One might, for example, find in 
the shaving of epidermis an adequate cover 
for a forearm denuded of its skin, over a 
considerable part of its surface. But the 
covering of that part of the arm would be 
visibly dilfcrcnt from the rest, both in 
consistency and, as time went on, in color- 
ation, the replacement becoming progres- 
sively darker. With the intermediate graft, 
on the contrary, it might be difficult to 
recognize any difference whatever. 

Again, in replacement on an e.xposed 
area, such as the back of the hand, rather 
more body to the cover is demanded than 
the thin epidermic graft would supply, 
apart altogether from esthetic considera- 
tions. The retention of color and the 
facility of “take” combined with the 
density suited to the functional need, 
c.xcmplify the utility of this type of graft 
in one situation and indicate its superior 
usefulness in many. 

Free Full Thickness Skin Grafts. This 
denser and better appearing graft does not, 
however, meet the requirement in all 
cases. For e.xample, if it is the palm of the 
hand that needs a new cover, weight must 
be given to the obvious fact that the skin 
of the palm is denser than almost any- 
where else on the body, and that the best 
repair would be in kind. Similarly if a 
lupus condition calls for removal of a 
section of the skin of the face, the material 
of replacement chosen must be such as will 
harmonize with the adjacent facial area m 
color, thickness, texture and in everything 
least likely to attract attention after the 
repair is complete. 
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Only skin of full thickness will meet this 
test. When that decision has been reached, 
there may still be a choice of methods. 
The replacement may be brought by means 
of a pedicle flap, or it may come as a free 
full thickness graft brought direct to the 
defect from a distant part of the body. 

The dilhculty about utilizing a flap from 
an adjacent area is that it tends to produce 
one disfigurement in getting rid of another. 

The alternative method has so manj- 
features making it preferable that no effort 
is too great if its application will increase 
the certainty of success. 

There is no better index of the progress in 
this sort of surgery than the impro^■ement 
that has been made from the time when a 
doubtful 50 per cent success attended 
transfer of full thickness free skin, to that in 
which, barring some unpredictable and 
intractable variation in skin or body chemis- 
try, success is practically uniform. 

In keeping with what has been said and 
respecting the tissue of which we demand 
this high service, it will be con^'enient to 
mention here some precautions it is impor- 
tant to observe. 

One considers first the patient. If his 
skin is not in a healthy state, if there are 
pimples, boils, etc., suggesting complica- 
tions even at a distant stage, if an abnormal 
platelet count warns of possible oozing, 
intractable bleeding, blood clots, etc., 
there should be postponement until these 
conditions have been cleared up. 

Next one considers the state of the 
defect. If granulations are painful, if they 
are grayish, if there is exudation of pus, if 
there is no epithelial response at the wound 
edges, there should be no grafting until all 
this has been righted. 

Then as to the graft itself. One should 
seek to be satisfied that the oxygen and 
sulfur content of the skin in the donor area 
is normal. For better assurance as to this, 
the area to be incised is cleansed the night 
before the operation with soap and water, 
then with sulfuric ether, with light soap 
and water wash in the theatre. No anti- 
septics are to be applied to the skin pre- 
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liminary to incision. Incision is to be with 
a sharp knife and made with no bevelling 
of edges or jagged lines of incision and no 
heavy handling of the graft or squeezing 
with forceps. The under tissues and lower 
part of the corium should be sheared off. 

At the defect, the graft should be im- 
posed only on a dry base, always with size 
A silk, as a precaution against infection. 
Approximation should be even and thor- 
ough, with no slack in the graft, but rather 
slight tension. The graft is immobilized by 
bandage, with pressure of a kind and 
degree suited to the actual case. 

These precautions are indicated, pri- 
marily, by the knowledge that Infection is 
the one enemy to be feared in this order of 
replacement, and secondly that the skin 
we are here dealing with is in two wholly 
dissimilar parts. The epidermis is not now 
detached and left to assimilate its nutri- 
ment from the lymph that is directlj' in 
contact with it. The epidermis now rests 
upon the corium which is its natural 
complement and is dependent upon that 
bod}'. The corium, on its part, is not vital- 
ized by the lymph. Cut off from their 
accustomed communications, the vessels 
that permeate the corium must have that 
communication restored, with the help of 
branching of vessels in the base. 

We have seen that the epidermic and 
intermediate grafts do not need too careful 
an adjustment to the wound edges. They 
effect their own epithelial approximation. 
It is otherwise with the fibers of connective 
tissue that compose the corium. Apposition 
of graft edges of this composition to the 
similar edges of the defect depends on 
exactness of pattern and upon the most 
delicate suturing, if scar and unevenness 
are to be averted in the final state. 

An accurate pattern of the defect is best 
secured from lint saturated in the blood of 
the defect. Accurate reproduction of the 
pattern requires a knife that has none of 
the imperfections which produce jagged 
edges. A fractured razor blade produces a 
useful instrument. Accui'ate suturing is not 
possible if the edges of the graft or of the 
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defect are bevelled or uneven. Hence the 
incision must be vertically straight. 

The graft is not to be bathed in saline or 
other cleansing solution. It is left in the 
sera of e.xudation caused b^' its e.xcision and 
benefits by two qualities of such sera, one, 
resistance to infection, which is the ever 
present enemy, the other rendering the 
graft adherent to the defect base during the 
first twenty-four hours, the time needed 
for the restorati\‘e process to set in. The 
restoration process is facilitated b\' elimi- 
nating the coarser connective tissues at the 
bottom of the graft. 

The skin, in its now weakened condition, 
is transferred to the defect b}* means of 
threads diagonally spaced. These will serve 
as anchor sutures in the new situation. 
From these bases the suturing proceeds, 
with the utmost discrimination, until the 
defect is regularly and smoothly covered. 
The donor area is covered by epidermic 
skin graft. 

Every precaution having been taken, in 
relation both to the graft and the base upon 
which it is imposed, attention is henceforth 
concentrated on facilitating its revival. 
This depends on return of A'ascular circula- 
tion within the corium section. One reason 
for having the graft slightlj' on tension, 
rather than loosely covering the defect, is to 
ensure that the contact with the base is 
complete and uniform. This contact, at 
first established by the sera, is maintained 
b}' pressure. That pressure must be niceh' 
guaged. With too little pressure, the two 
bodies tend to separate and the essential 
communication between their vessels is 
lost. With too much, the branchings which 
begin from the arteries in the base do not 
penetrate. In either case, the vascular 
supply requisite to restoration of the 
corium does not reach the graft and it fails. 
This is illustrated when, because of incom- 
plete contact with the base, the graft dies in 
those spots where contact and even pres- 
sure are not maintained. That the pressure 
to be applied closely' approximates the 
normal blood pressure in the arterial flow 
has been confirmed in practice, but there is 


nothing absolute about the amount and 
there is some room for variation. 

Whatever form of pressure bandage is 
applied, it may be removed for inspection 
from the second to the tenth day. A rose 
color in the graft is indication that life is 
returning to the moribund cells of the 
corium. Close observation suggests that 
this begins in the graft truncated as 
described, sooner than used to be looked for 
before that refinement was adopted. White 
patches bespeak failure, and if they persist, 
should be removed and subsequenth' re- 
placed. After cleansing, dressings are re- 
placed, and examination is continued by 
further removal and replacement until 
recovery is complete. Inflated rubber bags 
may be utilized to maintain consistent 
pressure. In some instances restoration will 
be promoted if the graft is held in position 
by a mold, and this in turn bj' adhesive 
tape. 

In this postoperative period, solicitous 
concern is to be shown for any suggestion of 
a developing infection. Should such appear, 
the fact that e\'erything possible has been 
done to avert it and has somehow proved 
ineffective in doing so makes instant atten- 
tion imperative. Infection is the one serious 
threat to the success of this kind of skin 
replacement. Elimination of this danger, in 
successively greater degree, has made possi- 
ble the use of the free full thickness skin 
graft in a greater variety of situations and 
in ever e.xpanding amounts. 

In the process of restoration, the vessels 
precede the nerves. Sensory return, being 
the latest, indicates completion of the 
repair. 

Before that stage is reached, surface 
coloration asserts itself. While the graft has 
been taken from a covered area and has not 
the same coloration as the skin of par^ 
exposed to sun, light and currents of air, 
the capillaries which govern in this matter 
and which are provided with a mechanism 
of their ovm, will respond, in time, to the 
stimulation of exposure, and will accom- 
modate the coloration to the esthetic 
requirement of the adjacent area that has 
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been so stimulated habitually. In excep- 
tional instances, as when the co\ er for a 
skin loss on the nose is taken from like 
material back of the ear, there is no delay 
for this adjustment. Ordinarily, the sites 
selected for the donor area are the abdomen, 
the non-hairy parts on the inner side of the 
left thigh, the outer side of the right thigh, 
or the inner side of either arm. There must 
be full muscular relaxation. Otherwise, as 
when there is bellying of the adductor 
longus on the thigh, or in the groo\-e be- 
tween the deltoid and triceps on the inner 
side of the arm, there is an une\'en surface 
and the graft cannot be evenly cut. 

PrecisioTi iri Raisiri^ Grajls. There is 
today no reason why the general surgeon 
should not undertake these grafting proc- 
esses, since he has at his command in- 
struments to supplement the use of the 
knife. There is the Blair graft knife, with 
sucker or board; the Humby roller knife 
and board; and the Padgett dermatome, an 
entirely mechanical machine to supplement 
the preference for a sharp knife and board. 
In this latter method the graft is raised by 
the to-and-fro motion of the knife, of the 
surgeon’s selection, laid flat on the skin 
surface. 

Pinch Grafts. While very often the 
problem is to procure a large enough graft, 
a determination which may decide the 
selection of an intermediate rather than a 
full thickness graft, there are situations in 
which the recourse must be to numbers of 
the ^'ery smallest graft. 

An example is that of an arm or leg on 
which there has been e.xtensive skin loss, as 
from a burn, and when, because of the 
patient’s condition or for lack of donor area 
of suitable dimensions, the pinch graft can 
be utilized to give a stable cover. 

Tinv as it is, being onlv from 2 to 6 mm. 
in diameter, this graft incorporates the 
outer layers of the epidermis, the inner or 
germinative layer, and a section of the 
corium. Placed about a centimeter apart on 
a granulating surface, the grafts “take” in 
as little as forty-eight hours and dressings 
are remo\'ed within a week. From the edges 
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an epithelial proliferation spreads out in all 
directions, gradually supplying the inter- 
vening spaces with a rough but stable 
surface covering. On the face, or other 
exposed area, such covering would be 
unsightly and the graft is not suited to be 
employed there. 

When it is used at all it is employed in 
considerable numbers. These should not be 
taken haphazardly from an area that would 
provide other forms of graft and which 
would be spoiled for that purpose by the 
excisions. A small hidden area, as on the 
thigh or the iliac crest, will spare an 
abundant supply when judiciously spaced. 

It is well to mark in blue the spots of sur- 
face it is intended to raise, so that they can 
be later identified as right side up. 

The graft is lifted to a cone by means of a 
needle, and detached with a sharp scalpel, 
at the base of the cone and at skin level. 
These little islands have a periphery of 
epithelium. Each is removed to the granu- 
lating surface of the defect bv the needle 
and is carefully spread. They are placed at 
distances of rather less than a centimeter 
and are kept in place by lint immersed in 
oil and balsam, with covering of cotton 
wool wrung out in flavine, i to roo solution, 
and Dunlop rubber pads a half centimeter 
in thickness, the whole immobilized with 
adhesive. Redressing after inspection is 
lighter. If there is infection present when 
the dressing is removed, the parts are 
washed with salt solution or 5 per cent 
magnesium sulfate. 

Pedicle Flaps. In all skin replacements 
the end factor is the same. The imposed 
tissue becomes incorporated with the tissue 
of the base. The agent of this organization 
is the blood supply. In the case of free 
grafts, the supply is by vascular infiltration 
from below. The process of restoration is, 
for this reason, least doubtful with the thin- 
nest grafts and increasingly doubtful as the 
grafts are thicker. The very thin epidermic 
graft makes no demand, and will thrive on 
the nourishment afforded b}' the l3miph in 
the tissue spaces. The intermediate graft 
requires vascular support, but its demand 



Anicricnn Jf>iirn.'il of Surgery 


Sheehan — Tissue Grafting 


Si.i’riAtiinu, 1943 


is not heavy upon the blood available at the 
capillaries in the tissues of the base. When 
we come to the ne.vt stage, the so-called 
“full thickness” graft, it is no longer safe 
to count upon the supply from the base 
being adequate to the purpose. If the sub- 
cutaneous fat is left on the graft, the incor- 
poration does not take place. The capillary 
blood supply is not capable of infiltration 
through the fat and into the corium. 
From the recognition of this it was a short 
step to facilitate reorganization by excising 
part of the low'est stratum of the fibers of 
the corium, so that “ full ” thickness became 
a misnomer. It follows that Avhen there is 
evident need for a replacement that in- 
cludes the subcutaneous fat, none of these 
forms of graft will serve. And there are 
conditions, such as the provision of a 
cushion over nerves, tendons and vessels, 
in which a cover denser than any of the 
grafts is essential to satisfactory repair. 

The obvious reasoning then is that re- 
placement skin that has its own blood 
supply has a better chance of survival. This 
is the condition that determines the selec- 
tion of a pedicle flap. The blood supply 
from the pedicle helps sustain the life of 
the flap while new supplies are finding their 
way in from the base and from the edges. 
At the last, the pedicle is cut and the 
auxiliar}^ blood supplj- withdrawn. 

It follows from this recognition of the 
importance of an intrinsic blood supplj' 
that certain precautions are necessary. Care 
must be taken so to locate the pedicle that 
it encloses one or more vessels. The outline 
of the flap will not be by incision lines 
that cut across the prolongation of the 
vessels in the pedicle. If the flap is brought 
to place at once, it may be found that the 
inflow is too strong, and that, since 
the mechanism of return does not exist at 
the borders of the flap, there will be chok- 
ing at the suture lines, followed b}^ swelling, 
with danger to the life of the flap. The rate 
of inflow can be reduced b}" judicious ap- 
plication of pressure at the pedicle. 

Delayed Flap. When a skin flap is 
brought to place and sutured as soon as it is 


lifted, the deposit of fibrins incidental to 
defensive exudation tends to interpose a 
barrier against apposition of the skin 
edges and so leaves a line of scar. The 
tendenc}' with scar is to become contractile. 
Of itself, and by its effects it contravenes 
the rule of plastic surgery against producing 
one disfigurement while correcting another. 
It is decidedly desirable, therefore, to 
bring the flap to the area of repair in such 
condition that all mishaps may be avoided, 
if that can be done 

B\' returning the flap to the bed from 
which it has been raised, much of this is 
accomplished. Resentment to insult is 
manifested, but at the expense of the graft 
tissues onl3^ Its edges, when the time comes 
to lift it again, can be made such as will 
favor healing with the minimum of scar at 
the line of suture. What has gone on within 
the flap during the dela}"^ has made it 
more dependable. If left too long, there is 
a tendency to induration; but if the second 
lifting is within the week, this problem 
does not arise. 

It may be preferable, in given conditions, 
to have the flap supported by pedicles at 
both ends. Or it might be found expedient 
to cover a defect on the hand b}' means of a 
pocket of skin of the abdomen, conserving 
the blood supply* from two or more direc- 
tions. In these, as in the simpler forms, the 
reliability of the flap is improved by the 
“delay.” 

Tubed Pedicle Flap. Whether it is 
brought to the defect immediately or after 
“delaj^” the pedicle flap is limited in loca- 
tion to the adjacenc}' of the defect, and in 
extent to proportions inadequate to many 
replacements that must be made. 

The amount required, by almost an)'^ 
demand, can be obtained, and at a distance 
from the defect to be covered, by recourse 
to a flap of two pedicles, lifted on the 
abdomen or other extensive skin area. The 
opposite edges are turned under, apposed 
and sutured, thus forming a tube. A con- 
tinuing blood suppl}^ from two directions, 
is thus assured. The denuded area is cov- 
ered b}"^ skin graft, leaving the tubed skin 
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free to be used or disearded ^vhen trans- 
ferred to a distance from its original site. . 

Although such a flap may be brought 
from the abdomen to the face or neck, the 
principle of a supporting blood supply is 
maintained; the migration, which is ef- 
fected by raising the distal pedicle to a 
position nearer to the defect than the 
proximal pedicle, provides for blood supply 
from two pedicles until the very last stage, 
when there is still blood supply from one 
pedicle. It may be desirable to have the 
last migration effected by attachment of 
the pedicle to the arm or thumb, thus 
providing greater freedom of movement 
when the last distal pedicle is detached at 
the time of repair. 

With such preparation, the flap is in the 
best practical condition, is ready for im- 
mediate application, has left behind it those 
complications that in a newly raised flap 
would tend to inhibit reorganization, either 
at the borders or with the tissues below. 

Replacement material of this consistency, 
and which can be taken in amounts to 
meet any requirement, is adapted not 
merely to use in a great variety of condi- 
tions but can be relied upon to justify the 
creation of surgical defects that would not 
be warranted if the means of cover were not 
assured. Over deep defects, where more 
than one thickness of cover is necessary, 
it can be adapted to the situation with a 
minimum of attendant inconvenience. 

Advancement and Transposition. The 
elastic property of the skin conduces to the 
covering of certain defects without recourse 
to pedicles. The adjacent skin is under- 
mined to a depth consistent with the 
stretching that is to follow, and then ad- 
vanced to apposition with the skin border 
beyond the defect. In some instances 
advancement may be accompanied by a 
rotation. This is notably true where there 
are multiple abrasions of the skin surface, 
rather than areas of considerable loss, 
which could be covered by a single replace- 
ment. These abrasion losses are apt to be of 
irregular contour and some excision may be 
necessary to produce suitable suture edges. 


The initial skin advancements, or some of 
them, may prove inadequate, but the 
stretched skin acquires, in time, the in- 
crease of elasticity that warrants its being 
advanced or rotated after fresh undermin- 
ing. Since multiple abrasions ofl'er the 
prospect of multiple scars, the ultimate of 
surgical precaution against more than the 
minimum visible scar appearing in the end 
result must be observed at all stages. The 
evident advantage is that the covering of 
defects is by the skin natural to the area, 
which does regain its normal texture after 
these disturbances. 

The same elastic property of the skin can 
be brought into convenient requisition 
when some change in existing alignment is 
desired, notably in the oral and orbital 
regions. Skin on stretch, exerting a pull 
upon other skin to which it is attached, 
gives results that would not be produced by 
mere overlay replacement. By shifting the 
direction of pairs of triangular small flaps, 
a line is raised here and lowered there, or 
shortened in one part and lengthened in the 
other, achieving the correction desired. 
This manipulation of flaps outlined b}- 
incisions resembling the letter z is prac- 
ticable in great variety. 

The same principle is applied in elimi- 
nating areas of scar. Long scars resulting 
from burns, as on the neck, in some cases 
can be got rid of by simple excision, the 
defect being covered from the wound edges 
by skin advancement. Mere eradication of 
the scar and direct apposition do not suf- 
fice. Better suture lines and a more 
desirable ultimate form are assured by the 
creation of triangular defects beyond the 
scar areas, into which are fitted triangular 
flaps of skin advanced from the opposite 
sides. In the patterning of such flaps, and 
of the receiving angles, there must be 
scrupulous regard for the symmetrical 
requirement, as otherwise the approxima- 
tion will be irregular and the end scar 
undesirable. With the opposing angulations 
patterned in strict conformity one to the 
other, the best result is assured. 
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Depressions. The atroph}’ of facial mus- 
cles and other conditions that ma}' be met 
with result in disfiguring depressions. To 
effect a continuous surface level, small 
amounts of skin may be introduced in a 
single layer or in rolls according to need. As 
the presence of a hard tissue immediately 
below the surface would be readily de- 
tected, the epidermic surface is removed, 
and, to the same purpose, the inner, softer 
part of what remains is kept uppermost, 
next the undersurface of the cover skin. 
Error in this adjustment will become evi- 
dent to sight and touch. 

Variants of these rolls of skin may be 
found useful in filling a small depression on 
the nasal dorsum, or in lending firmness to 
a columella or otherwise improving its 
position. 

Mucous Membrane in Replacement. Like 
the exterior skin cover, the mucous mem- 
brane of the cavities is a ser\'iceable mate- 
rial of plastic repair. Either as a free graft 
or with one of its borders undisturbed it is 
dependable. Its use on e.xposed areas is 
limited by its color. It is the onl}' suitable 
replacement for loss on the vermilion 
border of the lips. These, being extensions 
of the membrane of the mouth, cannot be 
satisfactorily replaced except by that mem- 
brane. On the other hand it is too red to 
replace loss in a visible area of the ocular 
conjunctiva. For this a membrane of 
scarce!}^ perceptible tinge may be had from 
the middle turbinate. 

Where there is a channel to be con- 
structed to replace one injured or absent for 
other reason, the membrane has peculiar 
value. Unlike the epidermic graft, it is 
organically complete. It reorganizes with 
other tissues, therefore, on a sounder basis. 
It has practically equal assurance of 
“take.” In corrective procedures for hypo- 
spadias, for restoration of occluded lacrimal 
drainage, and the like, it is the material of 
choice. 

Other Materials oj Plastic Repair. While 
the skin is the tissue most drawn upon, and 
of most ^"arious application in reparative 
surgerj^ all the other tissues ma^*^ be 


brought into service at need. Cartilage and 
bone have the lead in this service, but fat, 
fascia, nerves, vessels, tendons, muscle 
strands, even the nails, respond when 
drawn upon. 

Cartilage, which meets the demand for a 
material firm enough to support other tis- 
sues in fi.xed relations, is available in any 
quantity required. It is present in the nose 
in small but often sufficient amount which 
may be supplemented from the ear. The 
costal crest can be drawn upon for larger 
amounts and of a density adapted to 
heavier burdens. Being pliable, it is sus- 
ceptible of adjustment to new forms. It can 
be shaped to fit a new situation. It is 
welcomed as a living tissue when newly 
inserted among other tissues, and so does 
not promote inflammations antecedent to 
expulsion. Continuing as a living entity, it 
does not deteriorate. Excess remaining 
after a repair procedure lives when im- 
planted under the skin of the chest. 
Recentiv, such remainders have been found 
to retain their qualit}'^ when kept for long 
periods in solution. There is a tendency to 
bend, but this is usuall}' due, when it is 
observed, to faulty estimation of the 
quantity suited to bear the strain imposed. 
As the cartilage and its perichondrium 
react unequally to the new surroundings, 
the shape of the transplant will alter if the 
perichondrium is left in place. It therefore 
is removed except where needed for sup- 
port, as over a sharp angle, or for suturing, 
as to the periosteum of the nasal spine. 

In nasal readjustments, in which the 
cartilaginous septum and the alar carti- 
lages are important elements of repair, the 
local supply frequently suffices for im- 
provement of form and for filling incidental 
small bridge depressions. If there is need to 
replace the cartilaginous septum fully, it 
becomes a question whether to invade the 
costal crest, involving serious surgery, or to 
turn to bone for the necessar}- support. 

Bone as Plastic Material. The guiding 
principle in relation to bone implant is that 
it should be, to the utmost e.xtent prac- 
ticable, in contact with bone. In the case of 
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an overlay of other bone, in which union 
after fracture is imperfect, the contact is 
ample. A bone graft mortised to bone to 
effect mandibular repair siniilarl}* fulfills 
the requirement. But where, as in supph-- 
ing a substitute for the nasal septum, bone 
is employed, contact of bone with bone at 
both ends and on the floor of the nose is 
essential if the process of absorption and 
consequent disintegration is to be averted. 

Bone from the iliac crest offers an 
acceptable alternative to the cartilage of 
the costal crest. Bone from the same area is 
peculiarly adapted by its curved conforma- 
tion and the ease with which it can be given 
shape to replacement of losses on the skull. 
The iliac crest is approached by a curved 
incision, the periosteum reflected over the 
requisite area, and a thin plate of bone 
removed. The rest of the problem is con- 
cern for the promotion of osteogenesis in 
the new situation. 

Tendons, Fascia, Nerves, etc. Loss of 
function in hands or feet, whatever other 
aspects may be present, is associated with 
constriction, displacement, or inadequacy, 
including loss, of the tendons. After they 
are exposed and freed, readjustment may 
iiu'olve lengthening, splicing of parts, or 
grafting, for which other tendons are drawn 
upon for the materials of replacement. 

Fascia, the sheath of the muscle it invests 
in nature, is of great tensile strength in the 
direction of its length. It is invaluable in 
the mechanical correction of the mouth 
distortion characteristic of unilateral facial 
paralysis, and as suture material in the 
repair of hernia. Packed or in rolls, it is 
usefully inserted beneath the skin to elimi- 
nate depressions, alternative to rolls of 
skin. Fat is also available for this purpose, 
but whether it remains or is absorbed 
depends on body conditions in the indi- 
vidual which defy estimation. 

In rare instances, an area of skin and its 
attachments may be transported for re- 
placement at a short distance, attached to 
a blood vessel, the whole being carried 


through a channel fashioned under the 
intervening skin. Esser calls them island 
artery grafts. 

Interrupted innervation, whose causa- 
tion often is traumatic, may be restored by 
the introduction of nerve substance in the 
form of grafts. A considerable literature has 
been devoted to the use of this expedient in 
respect of the facial nerve. 

An alternative to that procedure brings 
in the muscles as plastic material. The 
fibers of the temporal muscle, being so 
constituted as to have the same direction as 
their vessels and nerves, are turned on 
pedicles to overlie the muscles of the orbit, 
cheek and mouth, from which innervation 
by the facial nerve has been lost. The effect 
of the overlay is to reanimate these muscles. 

Readjustment of muscle fibers is prac- 
ticable for the correction or improvement 
of other conditions. Always it is a pedicle 
device, never a free transfer. 

It has been a surprise to many that the 
nails are a source of plastic repair. The nail, 
however, is only epidermis of unusual 
thickness, the other pertinent matter being 
that it depends for life and growth upon its 
contact at the nail root. Given these condi- 
tions, loss in one nail can be replaced by 
implanting at its root the proper material 
drawn from another nail. Time and atten- 
tion do the rest. 

Foreign Bodies Not Plastic Material. 
The tissues do not tolerate foreign bodies 
but start at once upon the effort to expel 
them. Only disappointment meets the 
tentative hope that an exception will be 
made for gold, silver, ivory or any other 
substance. The presence of one of them 
merely makes certain the ultimate break 
down of the repair. For two reasons, paraf- 
fin is the worst. First is its infiltration of 
adjacent tissue with particles so diffused 
as to def}' removal when the inevitable 
inflammation is declared. Second is the 
inexplicable refusal of many to receive the 
warning of this unvaried experience and 
be guided bv it. 



TUMORS OF THE NECK=^ 

SPECIAL REFERENCE TO CONGENITAL CYSTS AND FISTULAS 
Edward \V. Peterson, m.d. 

NEW YORK, NEW YORK 


N O other part of the body, witii the 
exception of the abdomen, has so 
great a variety of inflammatory 
swellings and new growths as the neck. 
In its complex embryologic evolution, there 
are many developmental anomalies. Its 

Taiih: i 

TLMOKS or Tin: m:ck 

1. Inflamniiitory: 

I. Abscess, furuncuFosis ancF carbuncle, I-udwig's 
angina, woody phlegmon, etc. Also anthrax, 
actinomycosis, echinococcic cyst, etc. 

2. Cervical lymphadenitis (acute and chronic) 

3. Salivary gland inllammations (acute and 
chronic) 

4. Tuberculosis, syphilis, Hodgkin’s dise.ase, leu- 
kemia, etc. 

ti. Embryologic anomalies: 

I. Tumors of the thyrogiossal tract 

2. Lateral cysts, of branchial or tiiymic duct 
origin 

3. Cystic hygroma 

4. Angioma and lymphagioma . 
j. Dermoids and teratoma 
ni. Neoplastic: 

A. Benign: 

i. Lipoma and ste.atoma 

2. Fibroma, neurofibroma, ganglioneuroma, 
etc. 

3. Osteoma and chondroma 
B. Malignant; 

5. Epithelioma and carcinoma 

2. Sarcoma and lymphosarcoma 
IV. Tumors of special organs: 

I. Thyroid gland: All goiters, hyperplastic and 
nodular, toxic and nontoxic, benign and malig- 
nant; aberrant thyroid growths; parathyroid 
tumors 

2. Salivary glands: Cysts and mixed tumors; 

Mikulicz’s syndrome, etc. 

3. Carotid body tumors 

4. Aneurj-sm of the carotid and subclavian 
arteries 

y. Tumors of the larynx 

6. Tumors of the esophagus 

anatomy is important, with its definite 
bon}^ and muscular landmarks; and its 
complicated planes and partitions of fascia 


and muscles, enclosing a field overcrowded 
with vital organs, great vessels, nerves, 
lymphatics, ducts, etc. 

In an attempt to give a clinical classi- 
fication of neck tumors, the word “tumor” 
is used to describe not only true neoplasms, 
but includes morbid swellings as well. 
(Table 1.) 

The diagnosis of neck tumors is not 
difficult, as a rule, if history, physical 
e.vaniination, and laboratory data are 
carefully weighed. On occasion, the differ- 
entiation docs have to wait until sections 
can be obtained and microscopic study 
made before a diagnosis can be given. And 
sometimes the histopathology may be so 
altered from hemorrhage, pressure, in- 
flammation, or malignant degeneration as 
to make difi'icuk or impossible a satisfac- 
tory report as to the origin and structure 
of a particular specimen. Occasionally, too, 
the clinical behavior in a given case may 
be in conflict with the pathologic diagnosis 
made at the time of operation. This is 
especially true of certain goiters, aberrant 
thyroid growths and salivary gland tumors, 
pronounced malignant by the pathologist, 
yet running a benign clinical course 
subsequently. On the other hand, the 
benign microscopic appearance of most 
carotid bod)' tumors may be followed by 
definite malignancy, after incomplete sur- 
gical removal. The pathologist is not so 
apt, as is the surgeon, to regard these rare 
growths as malignant. However, all of 
them should be considered as malignant 
or potentially so. 

Parenthetically, it might not be amiss 
here, to state that the high mortality and 
morbidity which follow ligation of the 


* From the Department of Surgery, New York Post-Graduate Medical School and Hospital, of Columbia Univer- 
sity, New York, N. Y. Read before the New York Surgical Society, New York, N. M<iy 13, 1942. 
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carotid vessels, necessary in fully one-half 
of the cases for complete removal of these 
uncommon growths, can be lessened mate- 
rially by appropriate preliminary treat- 
ment. Every suspected case should have 
systematic compression of the common 
carotid artery against the large anterior 
tubercle of the transverse process of the 
sixth cervical vertebra several times a day 
for a few weeks, in order to develop 
collateral circulation in the brain on the 
affected side, to avert the danger of death 
from cerebral anemia and softening, and to 
avoid the risk of the serious paralyses often 
present in the patients fortunate enough to 
recover from operation. This treatment 
should be kept up until faintness or actual 
fainting no longer occur when prolonged 
pressure is made on the common carotid 
artery. 

Extensi\-e neck dissection for tuberculous 
cervical adenitis was not an uncommon 
procedure some years ago; while today 
not only the operation but the disease 
itself is relati-vely rare. Better attention 
to the prophylactic care of mouth and 
teeth and nose and throat, and an im- 
proved milk supply, account for a decline 
in the frequency of cervical tuberculosis. 

Probably more thyroid operations are 
performed today than ever before. In- 
creased knowledge of the anatomy, physi- 
ology, biochemistry, and pathology of this 
gland, a greatly improved surgical technic, 
a low operative mortality and the quick 
relief of troublesome symptoms, all com- 
bine to give the thyroid first place in the 
field of neck surgery. 

All surgeons have experienced the diffi- 
cult, delicate, and often arduous task of 
extirpating certain neck tumors. Occasion- 
ally, however, an agreeable surprise will 
be met rvhere real trouble was anticipated. 
The case of a young boy is recalled with a 
large growth at the angle of the jaw, 
extending upward and inward so as to 
displace the tonsil and crowd forward the 
lateral wall of the pharynx. A preoperative 
diagnosis of lymphosarcoma was con- 
sidered and a serious operation was ex- 


pected. The tumor turned out to be a 
lipoblastoma which could be shelled out 
without any difficulty. Another large 
submaxillary growth, pushing the floor 
of the mouth and the tongue upward, 
said by an oral surgeon who had done a 
biopsy to be a mixed salivary tumor, also 
proved to be a deep subfascial, embryonal 
lipoma, the removal of which was accom- 
plished with the greatest of ease. The 
planned extirpation of a suspected new 
growth may turn out to be merely the 
incision and drainage of a deep abscess. 

Among the important and serious in- 
fections of the neck, demanding the highest 
surgical skill, are Ludwig’s angina, a 
streptococcal cellulitis of the floor of the 
mouth and the neck, perivascular infection 
of the carotid sheath, and diffuse cervical 
cellulitis. It is being impressed upon us 
that in the future the management of these 
virulent infections is going to be influenced 
favorably by the use of the sulfonamide 
derivatives. 

CONGENITAL CYSTS -AND FISTULAS OF THE 
NECK 

The principles and problems concerned 
in the treatment of congenital neck cj-sts, 
sinuses, and fistulas have been understood 
and taught for many years. Certain opera- 
tions have become more or less standard- 
ized. In spite of this, the percentage of 
recurrences and failures in the treatment 
of these lesions is altogether too high even 
today. Palliative treatment or incomplete 
operation invites embarrassment and fail- 
ure; radical excision promises almost uni- 
form success. 

Many interesting articles have been 
written about the embryologv and the 
factors underlying the development of 
cysts, sinuses, and fistulas of the neck. 
Probably the most outstanding and gener- 
ally accepted contribution to this subject, 
still a controversial one, is the work of 
Wenglowski, published in 1912. The theo- 
ries and principles, as set forth by ^^^eng- 
lowski, were given critical examination 
by Klingenstein and ’Colp, in 1925, and 
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Herbert Willy Meyer, in 1932. Mej^er, chair” theorist who airs his views on neck 
in elaborate detail, has reviewed and embryology. He has profound respect for 
interpreted the whole intricate problem so Wenglowski, who worked for five 3-ears on 



Fig. I. Case i. Result three and one-half years after second 
operation, showing keloid formation in scar. 


clearl}’- and logicall}' as to bring order out 
of confusion, particular!}- as relates to the 
branchial and lateral cervical C3'sts and 
fistulas. He has called attention to the 
fact that the beginning of the development 
of the branchial apparatus in the human 
embr\'o takes place in the second half of 
the first month, and in the course of the 
second month, sometimes even in the first 
half, the branchial apparatus disappears 
complete!}-; that it belongs more to the 
head than the neck; that the lower border 
of the hyoid bone forms the lower limit 
of any branchial remains and any anorrialies 
below this level can have no genetic rela- 
tionship to the branchial system. Thus any 
lateral cyst or sinus above the hyoid line 
might be of branchial origin, any below 
must of necessity arise from other sources. 
“This means that almost all congenital 
anomalies of the neck are not the result of 
the branchial apparatus, but come from 
other factors, even though they may have 
originated from this apparatus.” 

Bailey has smalPopinion of the “arm- 


the branchial apparatus, examining no 
fewer than seventy-fi\-e embryos and 246 
cadavers, before profounding his theory. 
He disagrees with him, however, in his 
opinion that no branchial remains are to 
be found below the hyoid level. He men- 
tions cervical auricles and cites the case of 
a persistent branchial cartilage situated in 
the lower part of the neck, exactly where a 
fistula usually opens, as evidence of the 
incorrectness of Wenglowski’s hypothesis. 
He says “even if I were qualified to do so, 
it is not my desire to become involved in 
the intricacies of the embryology of this 
difficult region. My object has been to 
approach the subject from the purely 
ciinical side, but I have fostered a hope 
that by dropping a morsel of truth from 
the patient’s neck into the seething caul- 
dron of controversial cervical embryology, 
perchance I might help to clarify what is to 
be served to the student tomorrow.” 

Meeker objects to the term “branchi- 
ogenetic” and says that the human embryo 
at any stage does not possess structures 
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that could properly be considered as 
precursors of congenital cysts of the neck. 
Many such cysts, particularly those near 
the angle of the jaw, are considered to be 
of tonsillar origin, as they are character- 
ized by an abundance of lymphoid tissue 
in the walls lined by squamous epithelium. 

If one accepts Wenglowski’s dictum, 
the cysts and fistulas occurring between 
the lower hyoid level and the suprasternal 
notch, along the inner border of the sterno- 
mastoid muscle, usually are considered to 
have arisen from vestigial remains of the 
pharyngothymic ducts. As a rule they are 
lined with stratified epithelium with endo- 
thelial characteristics: without hair, pap- 
illae, sweat, or sebaceous glands. Ordinarily, 
the thymus canals disappear early and 
completely, but they may persist through- 
out life, and, as already stated, thymus 
rests mav form evsts or fistulas. The course 
of the ducts is from the palatopharyngeal 
area slightly downward across the space 
between the ear and the angle of the jaw, 
then downward and forward and medially, 
close to the thyroid gland and medial to 
the margin of the sternomastoid muscle, 
down to the sternum where they pass into 
the thymus gland. 

Lateral cervical fistulas are present at 
birth or develop, as a rule, early in life. 
They may be complete, internal incomplete, 
or external incomplete. Branchial and lateral 
cysts form later in life. 

Cysts of the neck give rise to but few 
symptoms, other than the deformity of 
the tumor, unless infection complicates 
the picture. After operation (complete 
excision), healing has been prompt and 
permanent in all of our cases, seventeen 
in number, with but a single exception. 

CASE REPORTS 

Case i. Sylvia B., age seven, was operated 
upon at three and one-half years of age, for a 
sublingual cyst. At age five, she developed a 
swelling in tlie left submaxillary region, near 
the angle of the jaw. which disappeared after 
roentgenotherapy. Early in October, 1937, 
there appeared a painless, cystic tumor in the 


same area that had been treated two years 
earlier. On October 16, 1937, the cyst was 
incised by another physician and clear serous 
fluid evacuated. Active infection of the ej'st 
followed this procedure. She came under our 
care and was operated upon, October 21, 1937. 
An oblique incision was made over the area of 
tumefaction. A small, broken down cyst was 
dissected from the region of submaxillary 
salivary gland and upward and outward toward 
the lower pole of the parotid gland, and posteri- 
orly along the sheath of the great vessels. It was 
thought at the time that the entire cyst wall 
had been removed. 

The pathologist said that specimen was 
lined with purulent granulation tissue, with 
foreign body reaction. However, he was unable 
to state the nature and origin of the cyst, 
owing to the absence of a lining epithelium. 

The wound healed, but the cyst recurred, 
and when tlie patient was readmitted to the 
hospital, in October, 193S, it was larger than 
at the previous admission one year earlier. 
The second operation was performed on 
October 19, 193S. The old scar was excised. A 
fairly large cyst with bluish walls was e.xposed. 
In the dissection, the cyst was opened inad- 
vertently and more than an ounce of thin, 
dirty looking fluid escaped. It was found that 
the cyst went upward and outward to the 
styloid process, forward and upward to the 
submaxillary gland region and somewhat 
downward along the sheath of the great vessels. 
The cyst membrane was quite thin and 
appeared to have invasive tendencies, making 
its complete removal difficult. The wound was 
flushed out with ether and lighth’ packed with 
iodoform gauze. Recurrence was considered 
probable. However, the healing was slow, but 
satisfactory, and there has been no further 
evidence of recurrence after a period of three 
and one-half years. (Fig. i.) Again, the 
pathologic examination was of no help in 
settling the question as to the nature and 
origin of the cyst. The impression at the time 
was that it was probably of branchiogenetic 
character, but in view of the record the exact 
diagnosis is still a matter of conjecture. 

One case of pre-auricular branchiogenetic 
sinus, not included in this series, too, required 
a second operation before healing occurred. 
It would be gratifying to be able to include the 
report of a successful operation for branchio- 
genetic carcinoma, but again, unfortunately. 
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the pathologist was unable to determine the amount of skin was made around the external 
origin of a primary malignant tumor, removed opening and carried upward along the margin 
from the submax-illary region, near the angle of the sternomastoid muscle. The duct was 



A 1> 

Fig. 2. Case ii. a, congenital fistula of neck before operation; n, result after 

operation. 


of the jaw and above the level of the hyoid 
bone. The patient was followed and remained 
well for nearly ten years, then was lost sight of. 

The cysts and fistulas of pharyngothymic 
origin are apt to exhibit recurring attacks 
of infection and inflammation. Generally, 
there is an intermittent, sometimes a con- 
tinuous discharge of secretion, from the 
e.xternal fistulous opening. Another symp- 
tom mentioned some authors is an 
unexplained cough due to vagus nerve 
involvement. In order to cure such a 
fistula, usually associated with a cyst 
somewhere in the canal, it is necessary to 
excise the entire duct from the external 
opening up to the wall of the pharynx. 

Case ii. Robert G., age seven, was ad- 
mitted to the Post-Graduate Hospital in 
December, 1938. At birth, an opening not 
larger than a pinhead was noted in the right 
sternoclavicular region of the neck. On admis- 
sion, it appeared as a reddened, raised, in- 
durated, circumscribed lesion, with an opening 
in its center. A palpable, movable, cord-like 
structure could be felt along the border of the 
sternomastoid muscle. There was a history 
of repeated attacks of infection and inter- 
mittent, mucopurulent discharge from the 
fistula. Attempts to inject fluid through the 
fistulous canal were unsuccessful. Apparently, 
the anomaly was of the external incomplete 
variety. The operation was performed Decem- 
ber 19, 1938. An incision including a small 


easil}’- freed until it passed under the posterior 
belly of the digastric muscle. Bj' blunt dis- 
section it was isolated up to the wall of the 
phar\'nx. A probe was introduced into the duct 
and its blunt end pushed through the posterior 
pillar of the fauces into the mouth. A short 
stump of the duct was then anchored in the 
ej'e of the probe and inverted into the mouth, 
after the method of von Hacker, and removed 
completely. Thus the whole of the thymus 
duct was dissected out. The wound healed 
promptly and the patient has remained well 
since the operation. (Fig. 2.) Pathologic 
diagnosis: phar\’ngothymic cj'st and fistula, 
external incomplete type. 

Dr. R. Franklin Carter has operated 
successfully upon a case of bilateral con- 
genital fistulas of the neck. (Fig. 3.) 

Comment. The stepladder method of 
Bailey' gives a better cosmetic result and 
should be used, especially' in females, in 
order to obtain inconspicuous neck scars. 
(Figs. 4 and 5.) 

Thyroglossal Cysts and Fistulas. The 
embryology' of the thyroid gland seems less 
complicated and the factors underlying the 
development of midline cy'sts and fistulas 
are better understood and less contro- 
versial than the branchiogenic and lateral 
cervical lesions. The midthy'roid aniage 
maintains its upper connection with the 
foramen cecum through the thy'roglossal 
tract, and the foramen cecum is the rem- 
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nant of the spot where the anlage devel- sinus, but never a complete fistula. In this 
oped. Toward the end of the second month respect it differs from the pharyngoth ymic 
this thyroglossal tract is separated into ducts, from which fistulas complete and 



Fig. 3. Bilateral congenital fistulas of neck. {Dr. Carter’s case.) Insert shows 
the ducts removed at operation. 



Fig. 4. Shows the parallel incisions in the Fig. 5. Shows a continuation of the Bailey operation. 

Bailey step-ladder operation for con- The duct is dissected up to the wall of the ph.aryn.v 

genital fistula of neck. and there cut off. Insert shows the von Hacker 

method of inverting the stump of the duct into the 
mouth. 

Upper and lower divisions by the develop- incomplete, may arise. There is little 
ing hyoid bone. The lingual ducts are not difference between cysts and fistulas seen 
a part of the thyroglossal tract, in fact, in the thyrohyoid region, for by oblitera- 
there is no thyrolingual duct or canal, tion of its opening, a fistula may become a 
The midline growths form along the cyst, and suppuration in a cyst may cause 
thyroglossal tract, which has no lumen, rupture and transform the cyst into a 
There are two types: (i) Epithelial tubes or fistula. 

cysts, from which the ordinary midline A thyroglossal cyst which has discharged 
cysts arise, and ( 2 ) the thyroid tissue its contents spontaneously or by incision, 
rests, which may be the cause of abnor- has a corrugated lining, and may have 
mally located goiters. When a midline cyst, minute channels or burrows extending 
as a result of infection and suppuration, into the surrounding tissues for some little 
opens externally on the skin, it becomes a distance. If overlooked and unrecognized 
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during attempts at radical excision, failure 
of the wound to heal completel}' and 
recurrence of the sinus are to be expected. 


watery, glairy and mucoid, or purulent, but 
it is seldom profuse or continuous. 

In 1920, Sistrunk published a method of 


Usual course of thyroglossal 
duct and situation of cyst. At 
times, duct pierces hj^old bona 
Possible Bites of cysts arc 
Indicated -after Gilman : 


Fascia <A aierr.cbyoid muodcs 
divided in midiine and retracted- 
uncoverin^ cyst, Dlssectio.n cf 
cyst and duct carried up to 
hyoid bone 

\ 

,i-fyothyrcla 

Hyoid bone U^jr.snt 



Index fin^r of 
left hand p^sed to 
base c<" tongue and by 
zsslni dcr.vnw, ‘ 
anci ferwarei 
shortening distance 
between fo.'amen 
cecum and 
\ hyoid bone- 
■ Slsirunic 


CSistrunk Closures- Cor« cut 
off and a few duperf muscle 
stitches; ends of hvyoid bone 
sutured below split rubber drain] 






Fig. 6. Shows the steps in the removal of the whole thyroglossal tract in the operation for thyro- 
glossal cyst or sinus. (Courtesy of Johnson and Johnson.) 


The disfigurement of a thjToglossal cyst 
is not very noticeable, unless the tumor is 
large. The sjTOptoms which usually cause 
a patient to consult a surgeon are recurring 
attacks of inflammation or a discharging 
sinus. Pain is not an important symptom, 
except during the periods of active infec- 
tion. Discharge from the sinus, as a rule, 
is intermittent and slight, except when 
activated by infection. The character of 
the discharge varies: it may be clear and 


complete removal of the whole epithelium- 
lined thyroglossal tract for the cure of 
midline cj'sts and sinuses. Before the 
adoption of his method results were uncer- 
tain and recurrences were frequent. After 
this radical procedure recover3^ is the rule 
and failure should be exceptional. 

The technic of operation is as follows: 
A transverse incision is made over the cj'st 
or a transverse elliptical incision is made 
around a sinus opening. Skin and platj'sma 
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muscles are reflected. The cyst or sinus is 
dissected free up to the hyoid bone; i cm. 
of the central part of this bone is resected, 
and then without any attempt to isolate 
the strand, the tissues surrounding it are 
cored out up to the foramen cecum. The 
direction from hyoid bone to foramen 
cecum, corresponds to a line drawn at 
angles of 45 degrees, backward and upward, 
through the intersection of lines drawn 
horizontal and perpendicular to the supe- 
rior central portion of the hyoid bone. The 
cyst or sinus, a portion of the hyoid bone, 
a portion of the raphe joining the mylo- 
hyoid muscles and a portion of geniohyo- 
glossus muscles are removed up to the base 
of the tongue. A forefinger pressing down- 
ward and forward against the foramen 
cecum shortens the distance and aids in the 
correct line of dissection. The geniohyo- 
glossus muscles are brought together with 
a few sutures, the resected hyoid bone 
needs no attention, and the skin can be 
closed with clips. It is best to leave a small 
tube or tissue drain. (Fig. 6.) 

Since the adoption of the Sistrunk oper- 
ation, with only slight modifications, we 
have had on our service at the Post- 
Graduate Hospital, fifty-three cases of 
thyroglossal cysts and sinuses, operated 
upon by Dr. R. Franklin Carter and the 
author. The cases were scattered over a 
period of about twenty years. For fourteen 
years there were uniformly successful re- 
sults. In 1934, an operation was performed 
upon a young girl, who had already had 
three previous operations for a thyro- 
glossal cyst and sinus. The typical Sistrunk 
procedure was carried out, but the wound 
did not heal and a sinus persisted. The 
patient was taken to the Long Island 
College Hospital, and was operated upon 
successfully by Dr. Arthur Goetsch. A 
short time later 'another wound failed to 
heal, but we performed a secondary 
operation six weeks later, with a successful 
outcome. A little later, another patient, 
operated upon fourteen years previously, 
and well until two months before, devel- 
oped an abscess and a thyroglossal sinus. 


Here, too, a second operation was entirely 
successful. 

Case hi. Lillian W., age six, was operated 
upon December 23, 1924, for a thyroglossal 
cyst, about the size of a hazel nut, noticed for 
two years. Radical removal of the cyst, a 
portion of the hyoid bone and the tract up to 
the foramen cecum was done. The patient 
remained well for over fourteen years. 

May I, 1939, the patient was again operated 
upon for a thyroglossal sinus, which had 
appeared two months before. The radical 
procedure of Sistrunk was repeated. The 
wound healed promptly, and the patient has 
remained well for three years. 

Why did the first two cases fail to heal? 
It is probable that in both Instances some 
small tract or burrow was overlooked. 
How about the recurrence after fourteen 
years? Some cell rest along the tract must 
have become activated, followed by the 
formation of a new cyst and later by 
infection, suppuration, and sinus forma- 
tion. Meyer states that the “ recurrence of 
fistulas may be due not to an incomplete 
operation, but may be a cropping-up of a 
further normal cyst, that had not enlarged, 
but which, secondarilv, later became in- 
flamed and then enlarged and broke 
through the old scar, the place of least 
resistance.” 

Cystic Hygroma of the Neck. Hygroma 
may occur in locations other than the 
neck — in the axilla, the groin, and retro- 
peritoneally — but the neck is the most 
common site. It is a thin-walled, multi- 
lobar, multilocular, benign, neoplastic, 
cystic growth, lined with endothelium 
characteristic of lymph spaces, and arising 
from sequestrations of lymphatic tissue, 
derived from the primitive jugular sacs, 
which have failed to join the lymphatic 
system in the normal manner (Goetsch). 
There are, as a rule, no local or constitu- 
tional symptoms, unless the deformity or 
disfigurement of the growth be considered 
as such. Sometimes a hygroma may be 
rapid in its growth and cause pressure on 
important structures, such as the larynx, 
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trachea, nerve plexuses, etc. When it Goetsch believes that palliative treat- 
grows from the neck down into the chest ment, such as incision and drainage, and 
cavity it may cause marked respiratory the injection of sclerosing solutions, are 



Fig. 7. Case iv. Cystic hygroma of neck, a and b, before operation; c and d, four 
years after operation. 


embarrassment. The larger growths are 
prone to become infected and such infec- 
tion may result in grave constitutional 
symptoms, even death; rarely, it may be 
followed by a spontaneous cure. Infection 
gives such a high mortality that few sur- 
geons can point to successful results, other 
than by radical surgical extirpation. Opera- 
tion should- be undertaken early, before the 
invasive and peculiarly destructive action 
of this growth, benign in its histology, but 
malignant in its potentialities, make com- 
plete excision impossible or the attempt 
inadvisable. 


not only futile in effect, but the}^ may cause 
dangerous complications. Even simple as- 
piration is far from being a safe diagnostic 
procedure. Irradiation, too, has given 
indifferent results, but is recommended as 
advisable in the large hj^gromatous growths 
in infancy, as a preliminary"^ measure 
to complete surgical excision, which is 
requisite for a cure. 

Case iv. Thomas O., age four months, was 
admitted to Babies Wards of the Post-Graduate 
Hospital, April 4, 1938. A thin-walled cystic 
tumor, below and behind the left ear, was 
present at birth. It caused no symptoms, but 
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was growing slowly, and caused deformity 
and distortion of the external ear. At the time 
of admission it was 6 by 4 by 4 cm. in size. It 
transmitted light readily Nvhen examined. It 
was aspirated and found to be multilocular 
and to contain watery fluid. Aspiration was 
followed by some hemorrhage into the growth 
and later bv active infection, which delaved 
surgical treatment for a time. 

On April 8, 193S, an oblique incision was 
made below and parallel to the margin of the 
lower jaw and carried up behind the ear and 
over the mastoid region. A multilocular cystic 
mass, closely attached to the ear, and invading 
the parotid gland was dissected out. The opera- 
tion was a delicate but not a difficult one. The 
wound was drained owing to the recent 
infection. Healing was slow, and more than once 
small collections of pus had to be evacuated 
from the wound. The final result appears 
satisfactory. (Fig. 7.) 

Pathologic examination: Gross: The single 
specimen 4 by 3.5 by 2.5 cm., was a soft, 
friable, irregularly pyramidal mass. The outer 
surface was ragged with hemorrhagic connec- 
tive and muscle tissue. On section, there was a 
network of gray connective tissue of varying 
density and thickness. The spaces between the 
meshwork were filled with clotted blood as well 
as with blood-stained clear watery fluid. 

Microscopic: The basic structure recognized 
in several sections was that of a system of blood 
spaces. The endothelial lining of the blood 
spaces was not everywhere recognized, but 
the smooth muscle of the walls was easily seen. 

Many of the blood spaces were greatly 
dilated and filled with whole blood. Others 
were obliterated by granulation tissue of 
varying maturity in which there were mono- 
nuclear cells containing brown pigment, prob- 
ably hematogenous. This represented the 


organization of thrombi. In many places the 
connecti\'e tissue was firm, poorly cellular, 
dense, and markedly hyalinized. In such scar- 
like tissue, there were foci of lymphocytes. 
At the periphery of the specimen the striated 
muscle and areas of hemorrhage, probablj^ 
operative. Here, too, there were areas of well 
preserved salivary gland, probablj" parotid. 
Pathologic diagnosis: cystic hj-groma. 

SUMMARY 

The clinical classification of neck tumors 
shows the large number and the wide 
variety of these growths. The general re- 
marks were intended to call attention to 
points of interest in connection w-ith se- 
lected cervical lesions. 

The subject of congenital cysts and 
fistulas has been given special considera- 
tion. The clinical aspects, principally, have 
been discussed, based on an experience with 
seventy-one of these cases, over a period of 
about two decades. Some of our problems 
have been related, in order to give empha- 
sis to the well understood principle of com- 
plete surgical excision, which is the essential 
factor in bringing about a cure. 
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KNOW YOUR PATIENT* 
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H istory taking is important in that 
it gives you a chance to study your 
patient. As he unfolds the sjwp- 
toms of his disease, it gives you some idea 
of his background. The age at which his 
grandparents and parents died, give you 
some idea of his structure, and structure is 
very important. The type you are dealing 
with gives you an insight into his outlook 
and reactions, but perfection in structure 
is another question. Two houses may look 
like duplicates, but the material employed 
ma}' be very different. 

Aging reaction is probably due to some 
secretory imbalance, slowly altering the 
internal constitution of the individual. In 
some people this change is almost imper- 
ceptible, while in others it is pronounced. 
Those changes are not characteristic of any 
one type, but are due to his structural 
inheritance. This theory is in keeping with 
our belief that structural deficiencies are 
Mendelian. 

Surgical and medical treatment alone 
are not always sufficient or satisfactory 
unless you have some inkling of the psychol- 
ogy of the person you are dealing with; but 
if 3'ou can give the patient some informa- 
tion about his background and reaction, 
you will fix his confidence in you and make 
the subsequent surgical and medical treat- 
ment much easier. It pays to take time and 
patience so that you ma}^ gather all the 
information you can while apparentlj"^ 
being interested only in the patient’s 
history. 

Within the last twentj^-five 3'ears the 
Iaborator3>- has made the approach to 
diagnosis much simpler, but at what a price! 
It is like the navigator, instead of working 
out a problem with pencil and paper, he 


turns several wheels, looks at the back, 
and finds the answer to his question with- 
out understanding how he got there. It is 
much more interesting to spend a little 
more time studying your individual and 
using the laboratory onlj' to check up on 
\'Our diagnosis. 

We measure the e.vistence of everyone 
from birth to death. As a matter of fact, 
the most important period of existence is 
past when the person is born. The chances 
of maladjustment are numerous during 
fetal life. Deprived of water, ox\'gen, or 
food, for even a short time, ma\' have very 
bad effects during intra-uterine and post- 
natal life. This is comparable to a noxia in 
postnatal life. 

Nature is verj' exacting. Every organ 
and part of the bodj' has the adv^antage of 
position at some period or other, and if it 
loses this, it never gets a second chance. 
In early feta! life the liver has the advan- 
tage of position until it has attained its full 
grovi;h. As the abdominal cavity does not 
keep pace with the development of the 
liver and as two bodies cannot occupy" the 
same space at the same time, most of 
the intestines remain outside of the abdo- 
men until the liver has attained its full 
growth and then as the bell}’ rapidly grows, 
the intestines slip into the abdominal cavity 
and finall}' the cecum and appendix cross 
the duodenum and rest over the right 
kidne}’, a position which is permanent in 
the dog. After birth the cecum graduall}' 
migrates into the iliac fossa, where it 
squats and as the result of a ph5'siological 
peritonitis is permanenth'^ fixed in this 
position. Failure of this to occur results in a 
non-fusion of the mesentarj’, allowing 180 
degrees rotation of the cecum. This is not 
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the only abnormality. Elbow deformity 
mav agerravate this condition. Failure of 
the cecum and appendix to cross the 
duodenum and arrive in their proper posi- 
tions, may result in non-fixation of the 
appendix on the left side. 

Several recent studies have tended to 
indicate that human beings mav be divided 
into groups or tj^pes according to their 
structural organization. Bean, who has 
studied racial types extensively in several 
parts of the world, has laid particular stress 
on the thin epithelial type and the robust 
connective tissue type. The first, or hyper- 
ontomorph, is a lank individual found to 
possess a long vertical stomach, short small 
Intestine, and a long large intestine and 
small liver. The second, meso-ontomorph is 
fat and broad in general appearance with 
a large transverse stomach, a small intes- 
tine and a short large intestine. Each type. 
Bean believes, may be prone to a particular 
disease which occurs only rarely in the 
other type. 

Stockard, studying from an entirely 
different standpoint, believes two chief 
types of individuals exist and that the one 
group differs from the other on account of 
having undergone its early postnatal de- 
velopment under a different complex of the 
internal secretions. The two types in the 
end correspond with Beans — the linear 
type being an individual that has had a 
high physiological thyroid bringing about 
early differentiation of organs and parts 
without excessive growth in size. The 
meso-ontomorph as a child had a low 
active thyroid, grew large in size, particu- 
larly in width, but its organ differentiation 
was slow. There are a number of correlated 
characters presented by individuals of 
characteristics shown by the other type. 

Therefore a hyperontomorph or high 
thyroid type, would be mentally precocious 
and physically frail. He would have a 
vertical stomach; the small bowel would 
be subject during early childhood to 
alimentary disease. Certain ones of this 
type would have an acute costal angle, a 
long narrow chest, and a very active 


nervous system. On the contrary, a low 
thyroid type, or meso-ontomorph, would be 
physically well developed, have a trans- 
verse stomach, the small bowel would be 
very long and the large bowel very short. 
He would have a good digestion and 
metabolism. Interpupillary distance is 
short in the linear type and long in the 
lateral type. Linear tj^pes are farsighted 
and lateral types, nearsighted. The arch of 
the mouth is high in linear t3^pes and short 
in the others. The linear tj^pe is alwaj'S 
underweight for its size and between 
twenty- and fortj^ maj' not var^^ more than 
a few pounds, whereas the lateral t^^pe ma^' 
be overweight and gain or lose fifteen or 
twenty" pounds. The linear tj^pe has a large 
lar^mx and a baritone or bass voice, 
whereas the lateral tj^pe is usuall}' tenor, 
having a small larjmx. The linear tj’^pe is 
full of ideas but is too nervous to work 
them out. The lateral tj'pe loves detail 
(and seldom has an original idea). 

It is apparent that if a patient has a long 
narrow chest and an acute coastal angle, 
that the most suitable position for his 
stomach is vertical, and any surgical 
alteration will be unfortunate. It is, there- 
fore, fundamentallj' incorrect to tr}^ to 
convert this congenital t^^pe into something 
altogether different. This applies with 
equal force to the position of the colon. 
Plication here would be just as ineffectual 
as in the matter of the stomach. In fact, 
fixation of organs that should be movable 
is a surgical error. On the other hand, the 
fixation of movable organs that belong 
fixed is surgicall}’^ correct. 

The alimentar}' canal is the one single 
system in the bod3\ All others are bilater- 
ally symmetrical. Are there compensations 
for the apparent deficienc}^ or does it 
mean that nature has felt this the oldest 
of all the sj^stems to be so perfect as to be 
sufficient to the economj’^ as a single unit? 
Has this Interesting phenomenon an}^ 
pathological significance? Does the length 
of the canal offer anj^ explanation of its 
efficlenc}’ and what bearing, if anj^ has 
the fact that the diameter varies directl}' 
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with its length? Can anj'- deductions be 
drawn from the fact that the pars pylorica 
is well developed long before there is 
evidence of an}’^ fundus? Ma}'- not priority 
in origin point to priority in function? Has 
not the very fact of its amazing efficienc3'^ a 
bearing upon the well known law that as 
an organism approaches perfection it tends 
to self destruction? 

In its extreme age, in its refinement of 
function, we maj" perhaps seek for some 
of the fundamental causes of its variations 
from the normal and for the resultant 
known generall}’ as intestinal toxemia. 

Like the manj' sects in medicine, each 
one of which sees truth through its own 
narrow slit, so also has the subject of 
intestinal toxemia. Some have considered 
it a mechanical condition pure and simple; 
some a neuromuscular one; some a disturb- 
ance of internal secretions; some as arising 
from a vasotonic disturbance; some a 
psj'chosis; some, like Adami, consider it 
a subinfection; some, like Combe, a 
hydrolytic process of bacterial origin. 
Non-partisan students are at a loss in 
seeking the truth from among this maze of 
authoritative statements. 

One thing at least is clear, viz., that the 
causes are either exogeneous or endogene- 
ous. The factors operating from without, 
like misplacements, displacements, ob- 
structions, and bacteria which hydroly'ze 
proteins within the lumen are totally' 
separate and distinct from those of a 
biochemical nature which probably' have 
their origin in the disturbed conditions in 
the cells of the intestinal epithelium itself 
and are probably endogeneous. 

What part does the modern surgeon play' 
in this complex problem? To our mind a 
very large and increasingly important one. 

In 1916, I stated that the physiological 
surgeon would be the internist of the 
future. This view is not held without dis- 
senting voice, for the general conception 
of the surgeon’s place in the therapeusis of 
the canal, aside from the treatment of 
acute conditions, is that he may occasion- 
allv be of use to remove mechanical 


obstructions which cause constipation. 
Popularly' this condition is known as 
stasis. We hold that this term is an unfor- 
tunate one because it implies mechanical 
rather than biochemical or phy'siological 
considerations, which seem to the essay'ists 
of far greater importance. This is not a 
plea against the mechanistic school which 
play's its important part, but fortunately' 
surgery' is no longer divorced from the 
sciences, having become an integral part 
of them. Thus its votaries will give great 
help in determining the etiology and 
therapeusis of the non-obstructive, non- 
static intoxications, in many' of which 
surgical intervention alone avails. This 
means only' that the diagnostician must 
now think in terms of both medicine and 
surgery. 

The pathology' of adolescence begins in 
utero. Until birth the child’s future is 
predestined by' the forces of nature. In 
childhood much can be done to correct 
congenital alimentary defects; at maturity', 
the individual to a great degree shapes his 
own career, quite aside from the limitations 
of his inheritance and environment. Thus 
there are three periods: the first, over 
which we have no control save through 
eugenics and this is uncertain, as medi- 
ocrity is always rampant; the second, over 
which an increasing control will be gained 
through increasing knowledge of child 
hy'giene and therapeusis; the third over 
which control will be gained in direct 
proportion to the acquisition and diffusion 
of the truth regarding etiology', diagnosis, 
and therapeusis. Out of this vast field we 
have chosen to discuss in detail a few 
factors relating to the third. 

Formerly', we looked upon the stomach 
as a receptacle which prepared food for 
digestion. Now we know that it has other 
important functions most essential to life. 

The pyloric gastric glands secrete an 
intrinsic substance which, acting on an 
ex'trinsic substance in the food, produces a 
third factor known as erythrocyte matur- 
ing factor, which is necessary to the 
maturation of the red blood ceils in the 
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bone marrow. Furthermore, the hydro- 
chloric acid secreted by the fundus of the 
stomach, helps in the absorption of iron 
and probably has other functions besides. 

It is a specialized morphological adapta- 
tion, useful but not essential. Similarly 
the cecocolon prepares the food for dejec- 
tion. Who among us has not seen colec- 
tomized men and animals remain in 
perfect health, all diarrhea being controlled 
through the assumption of colonic function 
by its cmbryological prototype, the ter- 
minal ileum? 

Even more significant is the fact that 
broken health has unquestionably been 
restored in human beings after partial or 
complete resection of the colon. It is far 
from our intent to argue that these organs 
have no function, for it is well known that 
along with all other groups of specialized 
cells, those of the stomach and colon must 
normally play an important part in bal- 
ancing metabolism. 

C' 

To complicate the problem of surgical 
diagnosis and therapeusls further, there 
are compensatory properties inherent in 
the alimentary canal just as truly as in the 
heart. A resected stomach may in part 
reform; an iliac segment transplanted into 
a colon will shortly assume both the size 
and in a measure the function of the colon, 
with the exception of anastalsis and 
ascending currents in mucous canals; a 
terminal ileum upon which, by the opera- 
tion of ileostomy, the function of a colon 
is suddenly thrown will vicariously assume 
colonic function after a certain period, both 
as regards water absorption and fecal 
storage and dejection; an intestine will 
thicken oral to an obstruction and in pro- 
portion to the load, until, as in the heart, 
overload begets atony and dilation. 

Thus it is more than ever clear that in 
the alimentary canal we arc dealing with a 
system which, in part due to asymmetry, 
in part to extreme antiquity, and to the 
persistence in it of primordial zymotic 
reactions long dormant and now super- 
seded bv the nervous svstem, is endowed 
with many functions a few of the grosser 


An 

of which are known, but most of which are 
utterly unknown. It is a system subject to 
the utmost variations of form due to both 
hereditary and to environmental condi- 
tions, and which save the brain, finally is 
the seat of the most complicated derange- 
ments of any part of our bodies. 

Of the symptoms traceable to this canal 
one great surgeon has said, “We know so 
little as to their origin and treatment that 
we should consider ourselves the fools 
rather than the neurasthenic patients 
whom we seek to relieve.” 

Diagnosis oj Adiili Conditions. The 
diagnosis of adult intestinal toxemias has 

v_? 

as its basis the cardinal symptoms of diar- 
rhea and constipation. These conditions 
have been treated empirically from time 
out of mind, so that it is next to impossible 
to get either physician or patient to look 
upon them as symptoms rather than as 
entities. But progress demands it. As 
the modern physicist is showing that the 
supposed elements are really manifesta- 
tions of a single basic ion and, therefore,, 
not in a true sense elemental, so must we 
modern physicians realize that the ancient 
disease entities which we have been taught 
to believe in, are often not elements but 
arc simply symptomatic, superficial and 
almost always protective manifestations. 
They are far more numerous than the 
sixty-odd old chemical elements, being the 
variable outward expressions of a funda- 
mental disturbance of metabolic equilib- 
rium and of nature’s efforts to heal. 

It is the old story of the objective method 
as opposed to the subjective, of function 
versus form, of biologic laws opposed to 
empiricism. It is significant that a true 
interpretation of symptoms has been the 
best means of improving therapeusls. W’e 
are, at best, only beginning to understand 
that most symptoms are protective and 
should be encouraged rather than sup- 
pressed until the true cause of the under- 
lying disturbance has been found. 

There is no field in all medicine more 
vivid with the truth of all this than that 
of the diarrheas. Let us urge that all diar- 
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rheas and constipations be looked upon as 
due to an exogenous cause until proved to 
be endogenous. Exogenous causes are 
either congenital or acquired. In our 
experience failure of fusion and departure 
from the normal migration of the cecocolon 
play a more important part than the 
acquired conditions, for the}" are trans- 
mitted by the same laws of heredity which 
govern transmission or other dominant 
characteristics. The common mesentery 
which results from non-fusion may permit 
of 180 degrees mesodorsad rotation upon 
adventitious bands which often support a 
cecocolon from the parieties constricting 
the ascending colon and causing a tadpole- 
like deformity with intermittent partial 
obstruction, as occurred in one of our cases 
recently. Such bands are doubtless mani- 
festations of nature’s efforts to compensate 
for the hereditary deficiency. No more 
potent argument is at hand in support of 
extensive undergraduate study of com- 
parative anatomy and of research surgery 
on the lower vertebrates than this. For 
every graduate should know that from a 
common ancestor we may inherit de- 
partures from our conception of the 
normal; as for instance, a mobile duo- 
denum or mesogastrium, such as are found 
in the dog, non-rotation, non-fused mesen- 
tery, an herbivorous type of cecum, infan- 
tile cecum, megacecum, absence of sigmoid 
(quadrupeds have no sigmoid according to 
Henscher and Bergstrand in Ziegler’s 
Beitraege 56, 1913) or of cecum, and a host 
of other variants, explicable only b}" 
heredity. 

The teaching of these fundamentals 
seems to us of far greater use than an 
ingrinding of the pharmacopoeia or of 
descriptive anatomy. 

Bayliss and Starlings “Law of the 
Intestines’’ or myenteric reflex is of great 
importance in the surgical phj^siology of the 
alimentary canal. It consists in the produc- 
tion of a relaxation with inhibition of 
movements aboral to the spot at which a 
mass of food is collected and an increase 
of tone together with more powerful 


contractions oral to the spot, thus moving 
the contents onward. 

We have for years contended that death 
from duodenal or jejunal obstruction is 
due to an interference with the internal 
secretory function of the epithelial cells of 
the gut itself rather than to bacterioto.xic 
causes. Now, if this is true of complete 
obstructions, what diversit}" of sj^mptoms 
may not be caused by incomplete ob- 
structions occurring at different levels! 
Doubtless the complexity of duodenal 
enzymes or hormones is much greater than 
that of any other part of the canal, though 
the subject is far from settled as to details; 
and this may explain the relative gradation 
of s3'mptoms and the well known fact 
that their intensity varies as the square 
of the distance from the duodenum or 
thereabouts. Moreover, what has been 
accepted for the duodenum may be true 
also for the colon. This at least affords a 
working hypothesis to explain the imme- 
diate relief from certain of arthritides, as 
occurred in one case of our series after 
developmental reconstruction. 

We are not sufficient!}" advanced in a 
knowledge of the internal secretions to say 
how important a disturbance of these may 
be in the colon, nor, indeed whether they 
exist; but if we are to believe Pick, even 
the lowly connective tissue cell of the colon 
secrets an enzyme called tryosinase. Fur- 
thermore, this matter of internal secretion 
of the gut may have an important bearing 
upon the phenomena which we have noted 
after ileostomy when there occurs a most 
marked change in the physical well being 
of the patient, as sudden and as profound 
as we have noted in the arthritides after 
colonic reconstruction. We have also noted 
nature’s effort to compensate from any 
imbalance that may result from this 
operation by causing a marked dilatation 
and thickening of the cephelad illeum and 
the contraction and shrinkage of the 
excluded portion of the bowel to the size 
of a pencil. 

Previously the clinical changes observed 
after this operation have been explained 
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wholly on the ground that the proteolytic 
anaerobic bacteria were unable to thrive 
on the acid media of the terminal ileum, 
and it is on this assumption that Metch- 
nikoff popularized the value of the fer- 
mented milks. Here may be another point 
of similarity between the physiological 
mechanism at the beginning and end of 
digestion. The acid contents of the stomach 
are poured into the duodenum, so also 
are the acid contents of the ileum injected 
into the cecum. This mechanism works 
well in the absence of malignancy, but 
when malignancy occurs in either of those 
situations, some poisonous substance is 
evidently developed which is probably 
responsible for the primary anemia. A his- 
totoxic anoxia may be the explanation. 

It is accepted that a definite number of 
patients who suffer from the syndrome of 
intestinal toxemia, have been benefited 
or cured by operation, after other methods 
have been tried. What are the procedures 
which have been in general use? First, 
ileosigmoidostomy, second, cecosigmoidos- 
tomy; third, appendicostomy; fourth, ileos- 
tomy; fifth, plication of the cecocolon and 
repair of the cecal vah'e; sixth, total 
“colonic exclusion”; seventh, colectomy; 
eighth, developmental reconstruction or 
right ileocolectomy. The very multiplicity 
of procedures is in itself a certain index of 
our ignorance. 

Ileosigmoidosiomy has undoubtedly bene- 
fited a goodly number of cases. But what 
are its drawbacks? We have shown that a 
dominant anastalsis is often the physio- 
logical basis for the symptom constipation. 
All operations must be planned so as to 
minimize the effects of this symptom of 
aberrant physiology and if possible to 
counteract it. The foremost advocates of 
this operation admit that because of 
anastalsis in lo per cent of cases a sub- 
sequent colectomy is a necessary corrective 
measure. Further, although we may learn 
to recognize sigmoidal anastalsis before 
operation, who can say that it may not 
develop as a result of this operation itself? 
The technic, therefore, has a much higher 
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mortality than is ascribed to it because 
of these secondary complications, and is 
rightly falling into disuse, except as a 
procedure prior to colectom3\ 

Cecosigmoidostomy is deficient both theo- 
retically and in practice. Its employment 
leaves out of consideration the law to 
which we have referred, viz., that intes- 
tinal contests tend to follow the normal 
direction of the canal, irrespective of 
lateral stomas. Occasionally, nature per- 
forms its own anastomosis in order to 
insure continuity and overcome obstruc- 
tions. We have seen this in several in- 
stances when operating for carcinoma of 
the sigmoid. Some loops of the small intes- 
tines became attached to the tumor, 
causing obstruction and the obstruction 
was relieved after nature succeeded in 
making a new opening that side-tracked 
the tumor. 

Appendicoslomy is safe though insufficient 
in most cases. One important fact in its 
favor is that it places the stoma oral to the 
entire colon. This is in keeping with our 
observations, viz., that a stoma to be 
effective must be oral to the infected area. 
This is very useful following the Lynch 
operation and in some cases of nonspecific 
ulcerative colitis. 

I Ileostomy. This procedure first inten- 
tionally employed in this country by us 
has limited and definite indications, but is 
of proved worth when indicated. It was 
devised and employed by an Italian some 
forty-five years ago. 

Plication of cecocolon may benefit, but 
it is questionable whether the results are 
premanent, and this coincides with our 
animal experimental work. The technical 
defect may be that the co-aptation is 
peritoneal rather than muscular. 

Colectomy has a place but it is a small 
one, because of the high mortality, but is 
indicated in diffuse polyposis, papillo- 
matosis, diverticulitis, and in certain malig- 
nant tumors, and segmented infection of 
the colon. 

Of the many operations which have been 
suggested, that of developmental recon- 
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struction has proved very satisfactory in 
certain carefully selected cases. The writer 
has applied this term to the ordinary 
operation of resection of the terminal 
ileum, the cecocolon, and the oral part 
of the transverse colon, because it exactly 
describes the procedure. The colon is 
reconstructed to the primitive or develop- 
mental type seen in the adult dog, or in 
the human fetus just following rotation, 
the great gut beginning in the right hypo- 
gastrium, there being no true cecum or 
ascending colon. We have believed that 
there may be a definite relationship 
between the symptomatic improvement 
in human beings after developmental 
reconstruction, and the fact that more 
primitive forms, like that of the dog, are 
free from colonic disease. We have called 
attention to the fact that this last formed 
portion of the colon is more liable to 
disease than the older aboral portion. 

As in the case of other organs which have 
become diseased and dangerous to the 
economy, this organ, its function de- 
stroyed, should be removed. 

One word in regard to colonic vaccines. 


There is this to be said in favor of the vac- 
cine treatment; That it usually helps; it is 
free from danger, and if an operation be- 
comes necessary subsequently, it places the 
patient in the best possible condition to 
withstand it. It is valuable postoperatively. 

Rectal feeding has long been a satisfying 
and comforting necromatic rite. It was 
ancient history when Hippocrates was a 
boy. Of all the delusions of grandeur ever 
inherited by the profession this was the 
most mythical. 

At least, however, we have arrived at 
something definite, viz., the use of amino 
acids. Urinary studies prove this. These 
final products of protein digestion occur 
in the blood, dialyze readily, and are the 
logical postoperative sustaining agent of 
the future. 

One cannot consider the field of colonic 
surgical therapeusis without being con- 
vinced that the future holds out great 
things, and perhaps the greatest of these is 
the hope that physiological surgery collab- 
orating with medicine maj’’ help us to find 
the true cause and cure of many troubles 
which now seem obscured. 
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T he use of skeletal fixation in trau- tion, transportation and repair that ensues, 
niatic surgery is one which, in there exists the need for a rapid and effica- 
principle, has existed since the start cious method in the reduction and im- 



Fig. I. Roger Anderson Appliance: a, b, c. Universal Frac-sure unit; a, pins; 
B, rod; c, clamp; d, fixation clamps; F, manipulatorj* connector; G, wrench; 
H, wrench for insertion of screws; horizontal part at bottom of illustration 
is the fixation rod; directly above fixation rod is a right angle wrench. 


of the century. Its application in the past 
has been limited to use by the orthopedic 
surgeon. The development and embellish- 
ment since its conception has been con- 
siderable. 

The use of pins or screws in bone surgery 
has, from its earliest application, been 
confronted with a “pin phobia” on the 
part of the profession. 

With the advent of war and the ensuing 
injuries and problems of treatment, evacua- 


mobilization of fractures. This applies not 
onl}^ to those of the long bones but equally 
to that of the mandible, wherein if there is 
failure to introduce early reduction and 
immobilization, lifelong deformities will of 
necessity result. Further demands along 
these lines will include the treatment of 
shock and hemorrhage which are resultant 
from injuries to the facial tissues and 
underlying bony structures. It has long 
been recognized that the best treatment for 
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shock is its prevention; the earlier that Doctor Roger Anderson, of Seattle, has 
treatment is instituted, the more rapid and further modified and developed the early 
more likely are the prospects for early and principles of pin fixation with an apparatus 
uneventful recovery. With this thought in to simplify the technic of reduction and 



Fic.. 2. Insertion of pins in Roger Anderson skeletal fixation for fracture of iiody of the 
mandible with elevation of the posterior fragment. 


mind the fundamental concept to be con- 
.sidcred in the treatment of mandibular 
injuries is to have an eflicient method avail- 
able which will satisfy the physiologic needs 
of the individual as well as the functional 
and esthetic demands. This calls for early 
reduction and immobilization with a mini- 
mum of complicated equipment that can 
be applied whether it be the dressing sta- 
tion, held hospital, evacuation hospital 
base, or on shipboard. 


insure maintenance of immobilization. The 
appliance which Anderson employed in the 
treatment of fracturcs of the long bones 
has been modified and reduced to a snialler 
size so as to allow for its application in 
treatment of fracturcs of the mandible. 

(Fig. I.) 

AS .ATOM V 

The treatment of fracturcs of the mandi- 
ble cannot be fullv understood without a 
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Fig. 3. Underlying musculature after removal of skin surface. 



Img. 4. Dissi-ction following remov.nl of the platysma and risorius muscles. 
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competent appreciation of the musculature 
involved, for it is on this basis the respec- 
tive displacements take place. With the 


JUMVA«,Vtlf< 



Fig. 5. A, horizontal section through the 
mandible at the level of the insertion of 
the pins; b, Winter pin with circumscribed 
marking. 

application of external appliances to the 
features of the face the underlying anatom- 
ical landmarks must be reviewed so as to 
realize the structures so associated. 

The anatomical structures which must 
be avoided are (i) The external maxillary 
artery: This is avoided by palpating for 
the notch along the inferior border of the 
mandible and making the point of insertion 
for the pins at least one half inch away. 
(2) Inferior alveolar canal and its containing 
structures: By keeping the insertion of the 
pins approximately one-quarter inch above 
the inferior border of the mandible it will 
be sufficient distance away to avoid penetra- 
tion of the canal. This decision is dependent 
upon the radiographic location of the 
canal. (Figs. 2 to 4.) (3) Lingual nerve and 
artery: These can be avoided by not insert- 
ing the pins beyond the cortex of the 
lingual surface to enter deeply into the 
tissues of the floor of the mouth and so 
engage these vessels. (4) Mental foramen 
and its emerging structures: The land marks 
of the mental foramen can be determined 
bj'^ a line passing through the supra-orbital 
notch and the infra-orbital notch. These, in 
conjunction rvith the mental foramen, are 
in the same vertical plane. The mental 


foramen can also be located beneath and 
between the lower bicuspids. 


Muscles 

Origin 

Insertion 

Action 

/•'/erafoTS 




Masseter 

Zygomatic 

Angle and ra- 
mus of jaxs’ 

Afuscic of mas- 
t^cat^on,TOola^ 
teeth 

Temporal. . . . 

I'emporal loss.i 
and fascia 

Coronoid proc- 
ess of mandi- 
ble 

Elevator 

Plt-ryKoid 

Ptervgoid fossa 

Inner surface 

Elevates and 

(internal). 

of sphenoid 

of angle of the 
mandible 

draws mandi- 
ble forward 

OrprrxsoTs 




Dipastric 

Anterior 

Inner surface 
of mandible 

Hyoid bone 

Elevates hyoid 
and tongue 

heify 




Fosicrior 

hclly. 

Digastric 
groove of the 
mastoid 

Hyoid bone 

fclevatcs hyoid 
and tongue 

Geniohyoid . . . 

1 

Inferior genial 
tubercle of 
ntandiblc 

Body of hyoid 

Elevates and 
advances 
hyoid 

Mylohyoid . , . i 

Mylohyoid 
ridge of man^ 
dibic 

Body of hyoid j 

1 

1 blcvatcs and 
advances hy- 
oid: forms 
floor of mouth 

Platysma 

Clavicle, acro- 
mion, and 
fascia 

Mandible, an- 
gle of mouth, 
etc. 

NSVinklcs skin 
and depresses 
mouth 

/fofator 



Draws roandi- 

Pterygoid cx- 

External ptery- 

Nccfc of con- 

tcrnal. 

gold plate of 
sphenoid 

2 . Great wing 
of the sphe- 
noid 

dylc 

ble forward 


A further review of the surgical anatomy 
would necessitate considering what struc- 
tures are passed through in the application 
of the pins. Starting in the area at the 
angle of the mandible there are: (i) Skin, 
{2) fascia, (3) facial nerve fibers, (4) parotid 
gland, (5) platysma and masseter muscle, 
(6) mandible, and (7) internal pterygoid 
muscle toward the angle. Anteriorly there 
are the mylohyoid, geniohyoid and genio- 
glossus muscles, all lingual to the mandible. 

(Fig- 5 -) 

ANESTHESIA 

For anesthetization in this series of cases 
one of two methods have been employed. 
Those patients in whom there was con- 
siderable muscular displacement, general 
anesthesia by the endotracheal route was 
employed. This allowed for complete mus- 
cular relaxation to afford eas}’' manipula- 
tion and reduction of the fractured parts. 

The other method of choice Avas that of 
local anesthesia. This was administered 
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by one. of two methods: extra-oral mandib- viously been cleansed, dried and fixed with 
uiar nerve block — the Labat technic — Avas tincture of iodine and alcohol. A Labat 
employed in those instances in which there needle (3 inches long) was inserted at right 



Fig. 6. Relation of tlie mandibular canal to the body of the mandible according to the 
degree of absorption of the alveolar process; o and b, lateral view; c and d, medial 
view. 



Fig. 7. Relation of the roots of the teeth to the body of the mandible. 
Lateral incisor (h) compared to hast molar (a). No. 2 is the ma.xilla. 


was edema or infection about the site of angles above the index finger and directed 
fracture, as follows: inward until contact with the external 

With the patient’s mouth open, the pterygoid plate was made. The needle was 
sigmoid notch was palpated and the index Avithdrawn a few' mm. and the direction 
finger of the left hand placed at the inferior changed to pass posteriorly and superiorly 
border of the notch. The area had pre- in the direction of the foramen oA'ale. At 
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the point of contact with the third division 
of the trigeminal nerve the patient will 
experience paresthesias of the terminal 



Ftc. 8. Marking the site of fracture and points 
for insertion of the pins is best accomplished 
with gentian violet. On colored individuals 
the markings are made with silver nitrate 
followed by sterilization of the skin surface 
with tincture of iodine which produces white 
markings. 

endings of the nerve. The syringe was then 
attached to the needle and locked. When 
the aspiration test was negative 3 to 5 cc. of 
solution (novocaine 2 per cent, pontocaine 
0.15 per cent, cobefrin 1:10,000) was 
injected. 

The alternative method of local anesthe- 
sia was the block injection for the inferior 
alveolar nerve supplemented by an infiltra- 
tion of the skin surface extra-orally and 
intra-oral infiltration for the buccinator 
nerve. 

OPERATIVE TECHNIC 

The area of the face, if male is thoroughlj’- 
shaved and cleansed with tincture of green 
soap. The site and directions of the frac- 
ture are transposed to the external surface 
of the skin by indelible pencil or gentian 
violet markings. The inferior border of the 
mandible is palpated and just above it. 


about one half inch on either side of the 
fracture line, marks are made for the 
points of insertion of the pins. (Fig. 8.) 
Care should be e.xercised to avoid the 
external maxillary artery, inferior alveolar 
canal and mental foramen. 

The area of operation is painted with 
tincture of merthiolate. The bod}' and face 
are draped, leaving exposed only the field 
of operation. With a Winter pin secured in 
a hand drill the skin is punctured with a 
straight jab until contact with the bone is 
reached. It is not advisable to turn the 
point through the tissue since the muscle 
and fascia would become entangled in the 
threads of the pin and make entrance and 
fixation in the bone difficult. With proper 
support to the fractured fragment a slow 
hand drilling process is performed. The 
pins are inserted at approximately 70 
degrees to each other. This affords a greater 
contact with the cortical layers of the 
mandible and so insures firmer fixation of 
the pins. Once entrance into the bone is 
made, it is possible digitally to feel the 
grip that the pin is making in the bony 
substance. The rotation is continued until 
the % inch marking on the pin has been 
reached and then, if further rotation is 
believed necessary it can be continued. 
This process is repeated with the second 
pin. Single pin clamps are then applied 
to each pin, at an equal distance from the 
skin surface, usually about W inch. A rod is 
fastened through the respective openings 
in each clamp. In the middle of the rod a 
double clamp should be applied. 

The bolts of each clamp are then tight- 
ened to insure that the unit is secure. 
This constitutes one Frac-sure unit. This 
procedure is duplicated with the third and 
fourth pins on the opposite side of the 
fracture and the second Frac-sure unit 
completed. With the occlusion of the teeth 
and the palpation of the inferior border as 
a guide, reduction of the displaced fracture 
is accomplished. While this is securely 
held in position the fixation rod is passed 
through the respective openings of the 
double clamps, the bolts of the clamps 
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< x\eeks 
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G M. 

Cornixound 

Second ino- ^ weeks 
lar ; 

None 
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l..r 
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’ foramen ^ 
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(amipound* 

Mental ; 4 wi*eks 
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j 
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i Symphysis • 4 weeks 
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». S. 
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‘ None 
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Compound 
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* position • 


tightened and immobilization of the frac- 
ture attained. If, on radiographic c.va mi na- 
tion, it is found the reduction has been 
incomplete, the bolts of each double clamp 
are loosened and further reduction at- 
tained. The bolts are then tightened. If the 
articulation of the teeth is found to be 
faulty, due to the extent of the displace- 
ment, it has been found cnicacious to resort 
immediately to the use of arch wires, in 
conjunction with rubber traction to bring 
about the desired occlusi<m. This should 
be done immediately for it has been found 
that patients are apt to rebel against the 
intermaxillary fixation after once experi- 
encing the freedom of motion. This extreme 
displacement which is found clillicult to 
reduce is usually encountered in eases in 
which the fracture is of a week or more 
duration. 

INl'HCTIOXS 

Throughout the entire series of cases 
no instance has been enccnintered in whicli 
an infection has been produced by the pins 
per sc. In the ap])lication of skeletal fixa- 
tion a phenomenon known as pin seepage 
occurs. It has been found that there is an 

? ()\l«x»Mtyrlitrv prior Pi ittvcrlom of puis 'Ibis nrccvsipiirtl 
iluit insrttiMn cr*nviifrr,ildu liistnnco ibe site of fracture 

toiti^nie i>«* lucio't'- o| tbr arc.i ■lUuJ M>bsf<pu-nt I«'oscmiig of l!tv 

pin'. 

* A comlnnation circumlrtenlcal uinng u,»s pirbirrnrr! for ibt 
fracture tfie luuly tbr in.tmltMr Tbe eMtrnte <!ivp!acrnu*nt 
of tbi p‘>striit»r ftagim’Ui taken care of liv the appbc.\tt^>n of 
Kogrr Amlcfson skeletal fixation. It uouK! b.ivo been (mp<»'-MliJe 
l<« base re^lucc^l the right fracture coiupletely f»v means «>l tbe 
cirs'iiinferential wiring anti for this reason tbe x’omiunation of tbe 
two WAS x'mpb>yei!. 

* Uiuler treatment. 

* rhe hilater.'tl fracture in this c.X'C tnv«»Ucil tbe refr.teture 
of a fracture ten months t>revit»us on the left side fhe outv'ome 
<»f this case resulted in a fibmus union on the left side It w.is 
impossible to say whether p.atient ever h.ad complete bonv unum 
folhiwing presioijs fracture. 

* b'ollowing ifte application of skeletal fixation this patient 
left tbe bti'tiital at bis own risk, atul it bus not been possible 
get a report on bis subsequent pr<'gress (b'ig. o ^ 

* An osteomyelitis dioelopeil in this case J>»t it did not st.ui 
at the site of pin insertion. 'Vbe necrosis that took place extended 
from the line rd fiaeture through the see<'nd nudai to enetunpass 
the anterior pins. This priuluced a l<'osemng ami necessuatetl 
their removal. 

*Tbis patient was atlinittrd with a frneluie 4>f four vseeks* 
xluratton with externa! incision for ilrainage. 

* l*he threaded pin Imd been machined frmn a j>oinl '4 inch 
aboxe tbe ibreatls to tbe end to decrease its xbameter. This 
metnl has been replaced by fusing one of the acrylics to the pin 
pr«<hici«g .an insulation. *rhe purpose of this was to pioxitfe an 
insufatton between tfie pin ami the pin clamp. T'he observations 
m this ivise have bemi similar to otlu is in regard to pin seepage. 

l‘his case slmweil marked shsplaeemeni aiul resulted lu 
aliscess formation whieli recjuireil external ineisi»>n for drainage 
and extraction of tooth in line of fraelure. 
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exudate of serous fluid from the point of these cases produced callous formation in 
penetration of the skin. This, in our from four to six weeks with the clearing of 
observation, is the result of the constant the infection. 



Fig. 9. Case H. M. with horizontal fracture of the maxilla, depressed fracture of 
the zygoma and fracture through the angle of the mandible with elevation 
of the posterior fragment. The zygomatic fracture reduced; the maxilla frac- 
ture reduced and immobilized with tray and arms attached to plastic head 
cap; and Roger Anderson appliance used for reduction of the posterior 
fragment. 


movement of the features and underl3dng 
musculature of the face with the resultant 
tissue exudate. This tissue exudate forms 
small crust formations and can be readily- 
cleansed with cotton applicators. This has 
not been found to interfere with the 
process of healing and callous formation 
nor is it to be confused with an infectious 
process such as abscess formation. In our 
experience the two have not been found to 
be inter-related whatsoever. 

The cases of infection that have been 
encountered have, in all instances, been in 
fractures of ten or more day^s’ duration 
before presentation and fixation, and in 
which the abscess formation had already 
presented the characteristic clinical symp- 
toms. The only^ precautionary^ measure that 
was employ'ed in these cases was to insert 
the pins at a greater distance from the site 
of fracture than the usual lo inch, so as to 
avoid the possibility of any' necrosis ex- 
tending into the area of pin fixation. All of 


Removal of the appliance is a simple /■ 
procedure and consists of a complete 
reversal of the technic of insertion. The 
double clamps are loosened and the fi.xation 
rod removed. (Figs. lo to 19.) The proce- 
dure is repeated with the respective pin 
clamps and the removal of the rods of the 
Frac-sure unit. The pins are then removed 
with a counterclockwise rotation. The 
whole procedure is performed without 
anesthesia. The area is then cleansed with 
tincture of green soap, shaved if necessary, 
washed with alcohol, and collodion is 
applied to the pin openings to aid in clot 
formation. 

RE-MARKS 

The advantages of skeletal fixation seem 
to be many and the multiplicity' of in- 
stances in M'hich it can be employ'ed urges 
the author to advocate its use. First, there 
are the problems of military' warfare and 
second, there is the application of the 


/ 
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Roger Anderson appliance from the view- hospitals. Success in the treatment of soft 
point of its applicability to the fracture tissue injuries is not only dependent upon 
Jtself. tbe skill of the plastic surgeon and the 




Fig. 10 . Case .1. M. Preoperative anteropostero plate. 
Fig. 1 1 . Oise J. M. Postoperative anteropostero plate. 


^^''ounds sustained in combat areas 
present the problem of emergency first aid 
measures subsequent to the transporation 
of the wounded to base or reconstruction 


“take of the graft,” but it is also contin- 
gent on the situation which would allow the 
plastic surgeon to have an ideal area upon 
which to operate. Not only is radical 
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debridement a principle which should be The ease and rapidity of application with 
avoided in the soft tissues of the face, but a minimum of equipment can allow for 
maintenance of space, the loss of which has immediate treatment of the fractures in 



Fig. 12. Case J. M. Profile of patient with Fic. 13. Case J. M. Photograph of patient 
appliance attached. with mouth open. 


been produced by shrapnel injuries, must any field hospital or first aid station. The 
be considered. In this fashion bone grafts absence of intermaxillary fixation avoids 
or the application of vitallium and tanta- the complication of nausea and nursing 
lum plates can be sufasequenth' performed, problems during the transporation of the 
but these can have the maximum possi- patient. The feeding problem does not 
bilities of success only when the space has exist with this form of fixation and here 
been kept and no collapse of tissues again there is minimization of the nursing 
allowed. problem. However, in the problem of space 

A second feature, characteristic of mili- retainer, from the surgical viewpoint, the 
tary surgery, is the necessity of rapid application of the Roger Anderson skeletal 
evacuation and transportation of the fixation appliance has its greatest value, 
injured to sheltered areas in the rear fines This, combined with the ease of manipula- 
or overseas. This necessitates some form of tion, makes it highly indicative from the 
fixation of the fracture that will allow discussed combat aspect. 
comfort and ease for the patient with a In a consideration of civilian traumatic 
minimum of nursing care from an admin- injuries, the problems of transportation, 
istrative viewpoint, and fixation of the and nausea are not as prevalent. From the 
fragments with adequate immobilization viewpoint of the type of fracture for which 
from the surgical viewpoint. skeletal fixation is indicated, there is the 

Skeletal fixation, as exemplified by the problem of reduction of the posterior 
Roger Anderson appliance presents a fragment. In reviewing the other methods 
device with a simplicity of application that that have been successfully emploj'ed there 
will fulfill the demands of military warfare, is the plaster head cap with wire traction 
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Fig. 14. Case J. M. Lateral plate revealing elevation of 
posterior fragment. 

Fk;. 15. Case J. M. Postoperative lateral plate showing 
redviction of fracture with Roger Anderson appliance. 
Bec.ause of the proximity of the inferior alveolar canal 
to the inferior border, the anterior pins were applied 
above the canal. 



Fig. 16. Case J. M. L.ateral .v-ray plate showing bony 
union with perfect .apposition of posterior and anterior 
fragments. 


Fig. 14. 


Fig. 15. 
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for the reduction of the posterior fragment, 
open reduction with vitallium plate, or 
interosseous wiring. All these methods 



Fig. 17. Case J. M. Photograph showing occlu- 
sion of teeth. 


necessitate open operations with the expo- 
sure of the angle of the mandible and are 
extensive operative measures in compari- 
son with skeletal fixation. In regard to 



Fig. 18. Case J. M. Profile view one week 
following removal of appliance. 


fractures of the edentulous mandible, in 
which there is much displacement of the 
fragments or in which the fracture is 
beyond the molars, the efficiency of cir- 
cumferential wiring is considerably cur- 
tailed and does not compare in efficacy 
with that of the Roger Anderson appliance. 

Fractures of the sjnmphysis in which the 


displacement produces a comminution of 
the fragments as a result of the powerful 
tendency and pull of the mylohyoids are 
found to be best treated with the applica- 
tion of an arch wire in conjunction with a 
Roger Anderson appliance. In this fashion 
the patient can still retain adequate 
motion and function of the mandible and 
3^et maintain complete immobilization. 

With respect to the teeth in line of 
fracture, the use of skeletal fixation pre- 
sents a distinct advantage over other 
methods of fixation. To begin with, the 
necessity of retaining an}^ particular tooth 
as a means of securing an arch no longer 
exists. The necessit3'^ of retaining a third 
molar in line of fracture in order to occlude 
with the upper teeth to depress the pos- 
terior fragment similarl}'^ affords no prob- 
lem in the use of skeletal fixation. In an 
effort to avoid abscess formation, any 
questionable tooth may readily be re- 
moved at the outset of the case or at any 


'i 1 ' -f. 



Fig. 19. Case J. M. Front view of completed 


case. 

time during the length of treatment since 
complete access is alwaj^s available into the 
mouth. 

Depressed fractures of the maxilla, of 
either the horizontal or vertical type, 
afford a further problem when complicated 
with fracture of the mandible. The im- 
mobilization cannot consist of intermaxil- 
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Jary fixation, since the maxilla is no longer 
a fixed point. Any movement or attempted 
opening of the mouth would only further 
displace the maxillary fracture. These 
patients are best treated individually. For 
the fracture of the mandible, the ideal 
method would be skeletal fixation since 
this would in no manner interfere with 
whatever prescribed treatment is applied 
to the maxillary problem. 

A distinct contraindication for the ap- 
plication of Roger Anderson skeletal fixa- 
tion is in the treatment of fractures of 
the mandible in children. Because of the 
presence of tooth buds beneath the decidu- 
ous teeth, the insertion of pins could 
produce a distinct Injury to the permanent 
teeth. 

COXCLUSiONS 

The advantages and indications for 
application of the Roger Anderson skeletal 
fi.xation are: (i) Ease of application; (2) 
maintenance of immobilization and further 
reduction when needed; (3) complete 
function of the mandible; (4) minimum of 
nursing; (5) no feeding problem; (6) simple 
technic for reduction of posterior fragment; 
(7) no concern in regard to nausea and 
vomiting; (8) In macerating injuries of the 
face in which, segments of the bone have 
been lost, the appliance is applicable for 
the maintenance of space. (9) Extraction of 
teeth whene\’er removal of teeth is indi- 
cated in view of the loss of investing bone 
substance which would result in possible 
non-union or abscess formation. With 


intra-oral fixation such teeth would have 
to be retained to serve the purpose of hold- 
ing the posterior fragment down or as 
an anchorage for intermaxillary fixation. 
(10) Ability to treat fractured mandibles 
when there is the added complication of a 
fractured maxilla. 

In the selection of an appliance for the 
treatment of fractures of the mandible, 
definite evaluations must be made: First, 
Insofar as the reduction of the posterior 
fragment is concerned, skeletal fixation 
should be used in preference to an}- open 
method of reduction. Second, in edentulous 
mouths, in which circumferential wiring 
cannot be employed, i.e., no intra-oral 
appliance can reach the posterior portion, 
skeletal fixation would be the method of 
choice. Third, in fractures of the body of 
the mandible, in which intra-oral fixation 
could be successfully employed, it is a 
matter of personal equation as to whether 
the patient desires to use his jaws during 
the process of healing or whether, because 
of aesthetic appearance, he would prefer 
immobilization and fixation of the jaws, 
and subsist on a liquid diet. 

When skeletal fixation, by means of the 
Roger Anderson appliance falls to restore 
the original occlusion or articularion, inter- 
maxillary force should be applied 
immediately to reduce the musculature 
displacement. This may have to be kept 
in position for three or four days. Failure 
to do this at the time, permitting freedom 
of the jaws for even a few days, will find 
the patient unco-operative. 



INGUINOFEMORAL ANATOMY=^ 

ASPECTS SIGNIFICANT FOR INGUINAL HERNIORRHAPHY 
Edward J. Komora, m.d. 

Surgical Service, Veterans Administration 
BATAVIA, NEW YORK 


T he phenomenon of Inguinal hernia 
exhibits a wide diversity of form. It 
is signalized in surgical literature by 
the recording of a corresponding multi- 
plicity of plastic therapeutic procedures. 
Inguinal herniorrhaphy appears almost as 
a prototype of surgery’s attempt to mini- 
mize and eliminate the vulnerability of 
man’s material structure. It seems to be 
literalljr a microcosm of surgery in which 
the anatom}’^ of the operative region seems 
particularly intriguing and is at once 
both seductive and exasperating, ever 
tempting and teasing the ingenuity of the 
operator. 

In the main, most of the modifications 
and variants of the original Bassini and 
Halsted operations excogitated either 
under the stress of the actual surgical 
moment or in the composure of dissecting 
room study have been of solid value for 
any given hernia problem. Collectively, 
they provide the eclectic surgeon with a 
choice of procedures supplying the tech- 
nical solution of the very great majority 
of reparative dilemmas. Zimmerman^ in 
his review of the recent trends in the treat- 
ment of inguinal hernia writes that the 
“Growing emphasis upon the anatomical 
lesion present in the various types of 
hernia and an attempt to match the 
surgical procedure to the specific lesion 
point the way to better results in the 
surgery of inguinal hernia.” 

Certain details of inguinofemoral anat- 
om3' are submitted here with a view toward 
refreshing anatomic insight of the region 
and an attempt made to construe some 
practical utility therefrom. Though no 


illustrative case file is available at this 
time to accompany the data, these seem 
arresting enough to merit presentation. 
The convenience of presenting them within 
a surgical frame of reference will be evident. 
Accordingly some few gleanings from the 
later literature pertinent to an analysis of 
the findings described here will be given. 

Tanner’s- modification of the Bassini 
operation may be cited first because it 
appears to illustrate a device of tissue 
maneuver applicable to these findings and 
also because it easily orients the discussion 
in its allusion to technical points still moot 
in the general problem of herniorrhaphy. 
According to Tanner, his method is a 
“sliding of the sheath of the rectus muscle 
downwards and laterally in such a way 
that a repair of the posterior wall of the 
inguinal canal with living and functioning 
muscle is attained ... a curved incision 
is made, through the fused aponeurosis 
of the internal oblique and transversus, 
commencing at or slightly below the level 
of the pubic crest and as far medially as 
the dissection will allow'. This incision 
passes straight upwards, then curves out- 
w'ards to end a hand’s breadth above the 
pubis and about tw^o cm. medial to the 
lateral edge of the rectus abdominis 
muscle ... As soon as this incision is 
made, there is a tendency for the lateral 
edge of the incision to slide dowmw'ards 
and laterall}' ... It will now be observed 
that the high arching fibres of the internal 
oblique (conjoint tendon) are flaccid and 
straight and tend to lie parallel to Pou- 
part’s ligament. Even if the low'er fibres 
of the internal oblique w'ere deficient some 
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muscle fibres will now be found close to of three arches traversed bj’ the spermatic 
Poupart’s ligament. Interrupted silk su- cord; “The contraction of the external 
tures are now placed so as to unite this oblique approximates the anterior wall to 



Fig. 1. a, c.vtcrnal oblique aponeurosis; />, Poupart’s ligament; c, fascia 
lata; d, upper crescentic margin of fossa ovalis; e, sheathed femoral 
vessels. 


tissue to the reflected part of Poupart’s 
ligament ... A fine continuous silk su- 
ture is now run between the lateral cut 
edge in the rectus sheath and the adjacent 
rectus and pyramidalis muscle ...” 

It is seen that in Tanner’s method the 
subcutaneous mixed elements of the body 
wall are deplo^’ed in a way which exacts 
the maximum efficiency physiologically 
characteristic of each element within the 
conditions of the plastic re-arrangement. 
This stands as a favorable concrete com- 
mentary on the debatable point of suturing 
fascial tissue to muscle. Both the rectus 
muscle, uncovered and sutured to its own 
fascial sheath, as Avell as the dislodged 
muscular portions of the falx have had 
their eftective contractile function pre- 
served to a great degree. A^■oidance of 
compromise of this intrinsic dynamic 
faculty of the body wall structure herein 
involved has always loomed large in the 
consideration of everj- surgeon. Grant® in- 
terestingly re-states this mechanism when 
he describes the inguinal canal as an 
“inguinal arcade,” likening it to an arcade 


the posterior wall and the contraction of 
the arched fleshy fibres of (the inguinal 
portion of) the internal oblique and trans- 
versus causes them to become straighter 
and taut, in consequence of which the roof 
of the canal or arcade is lowered and the 
passage constricted. The action is that 
of a demi sphincter.” 

Tanner’s slide operation encumbers this 
mechanism to a minimal degree. Neuhof,^ 
and earlier, Anson and MeVay’ have intro- 
duced the use of Cooper’s ligament as a 
substitute for the Poupart anchorage 
because the}' question the latter’s ade- 
quacy and suitability. Neuhof states that 
“whether the conjoined tendon or rectus 
sheath or aponeurosis of the external 
oblique are joined to the reflected surface 
of Poupart’s ligament, . . . the objective 
remains a protective shelf and not a direct 
support of the undefended space and that 
the utilization of Cooper’s ligament instead 
offers direct support to the mesial portion 
of the undefended space in the form of a 
sling like buttress, and also reduces to some 
degree the size of that space.” Anson 
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and McVay criticize the use of Poupart’s in the upright or hernia producing attitude, 
because it “is not the insertion of the the space is seen to have the appearance 
transversalis fascia, the transversus ab- of an inverted gabie or trough with the 



Fig. 2. a, supcromcclial leaf of externa! oliliqiic aponeurosis; b, edge 
of conjoined tendon; c, transversalis fascia; </, inferolatcral leaf of 
external oblique aponeurosis; c. Poupari’s [igameni; f, spermatic 
cord. 


dominis aponeurosis, or the internal ob- 
lique aponeurosis; its relationship to these 
structures is simply one of contiguity. 
From an anatomical standpoint this is 
reason enough for endeavoring to find 
some other structure for anchorage.” In 
contrast to the innovation rationalized 
b}' these authors Tanner implicitly re- 
affirms the architectural convenience and 
structural reliability of the inguinal liga- 
ment so invariablv assumed by the earlier 
writers. 

Reflection on the characteristic con- 
figuration of the bod}'’ walls in the inguinal 
region may be helpful at this point. The 
general celomic space is made up of three 
distinct portions; that of the true ab- 
domen, that of the false or greater pelvis 
and that of the lesser or true pelvis. That 
portion, the conformation of which is 
significant in the consideration of hernia 
is that of the greater pelvis — that area 
enclosed by the iliac fossa and the lower- 
most portions of the musculature of the 
anterior faody'^ wall. Observing the body’^ 


sides unequally and irregularly warped 
and slantingly placed. Because the anterior 
superior spine and the pubic tubercle 
occupy virtually the same frontal plane, 
the lowermost portion of the anterior 
body' wall, terminating in the inguinal 
ligament, forms the relatively flat anterior 
wall of the trough. This anterior wall, 
endowed with the physiological action 
alluded to in Grant’s description, effects 
its retaining function dynamically'. The 
surface bounded above by the iliac fossa 
traverses a warped spheroid plane and 
constitutes the posterior wall. The crest of 
the inverted gable or rather the angle 
of the trough is formed by' the junction 
of the inguinal ligament and its lacunar 
reflection with the structures lining the 
false pelvis, namely', the iliopsoas muscle, 
and the sheathed femoral vessels. The 
notion of an inguinal trough is incomplete 
unless it comprehends two other elements 
— the iliopsoas fascia and the fascia lata. 
This is true because although the inguinal 
ligament ostensibly' constitutes the essen- 



New Series Vol.LXI, No. 3 


Komora — Inguinal Hernia a mcrican Journal of Surgery 3^3 

tial feature of the angle of the trough, both that the liberation of the fascial structures 
the fascia lata and the iliopsoas fascia in the thigh had reduced the taut fixity 
contribute substantially to the stability of Poupart’s ligament and, while leaving 



Fig. 3. a, superomedial leaf of external oblique aponeurosis; 6, edge 
of conjoined tendon; c, spermatic cord; d, Poupart’s ligament; 
e, fascia lata; /, edges of incised fascia lata. 


of its architecture, making their con- 
tinuity with the external oblique aponeuro- 
sis, i.e., its caudal limit, the inguinal 
ligament, functional as well as positional. 
This functional continuity seems implicit 
in Gray’s® description of the attachments 
of the inguinal ligament: “the superficial 
portion of the fascia lata ... is attached 
. . . to the whole length of the Inguinal 
ligament and to the pectineal line in con- 
junction with the lacunar ligament,” and 
“the iliopsoas fascia lateral to the femoral 
vessels is intimatelv connected to the 

V 

posterior margin of the inguinal ligament.” 

The brief anatomical investigation sub- 
mitted here is offered in support of this 
implication. It was prompted in order to 
clarify and establish anatomical validity 
for surgical exploitation of a phenomenon 
observed by the writer in the course of a 
Wangensteen repair of a recurrent hernia. 
At that time it was noted that coinci- 
dentally with the loosening and mobiliza- 
tion of the fascial flap in the thigh the 
inguinal ligaments relaxed and moved up 
along the abdominal wall. It was apparent 


its orientation to the other musculo- 
aponeurotic structures intact, had per- 
mitted it to shift — almost in toto — closer 
to these structures. This movement as 
might readily be understood, very ap- 
preciably narrowed the gap, the covering 
of which, is the basic desideratum of 
approximating the parts of the “inguinal 
arcade” in any dynamic or static succes- 
sion or combination whatsoever, to Pou- 
part’s ligament. What had been observed 
was an uncalculated process analagous to 
Tanner’s slide maneuver but with the 
slide initiated from below and mediated 
through the manipulation of other tissues. 

The subsequent anatomical studies con- 
sisted in full visualization of the phenome- 
non on ten dissected inguinofemoral areas, 
four on embalmed and six on fresh unem- 
balmed material. It was found that in each 
instance a horizontal incision of the thigh 
fascia — specifically the fascia lata — begin- 
ning at the midpoint on the periphery of 
the crescentic falciform margin of the fossa 
ovalis and extending outward across the 
thigh efl'ected a loosening and relaxation 
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of the inguinal ligament similar to that 
observed at the operating table and al- 
lowed the same upward movement of the 
ligament ahead of the gliding fascia. 
Complete cleavage of the fascia lata from 
the subjacent iliopsoas fascia was readilj" 
accomplished, increasing this relaxation, 
and better still, stripping the iliopsoas 
fascia from the underl3dng muscle made 
the relaxation virtuall}' complete. The 
upward advance of the ligament now re- 
duced the space between it and the mus- 
culotendonous arch above it (internal 
oblique, conjoined tendon, lowermost por- 
tion of the rectus sheath) to a mere crevice. 

It had appeared plausible to the writer 
then, that possiblj' the purposive device of 
freeing the fascia in the upper anterior 
thigh might be extremeh' useful in the 
routine repair of ordinarj’ hernia. It 
would, as stated before, reduce the gap to 
be bridged in the closure of the defective 
anterior inguinal wall, thus lessening the 
tension on the structures used in accom- 
plishing this bridgement, and, would seem 
to give most eflfective promise of precluding 
recurrence. The inguinal ligament having 
relinquished its position at the angle of 
the inguinal trough would have become a 
more accessible ledge to which Grant’s 
inguinal arcade could be moored and its 
topographical site occupied bj- the thigh 
fascia after its glide upward to a higher 
position on the thigh. The fascia would now 
be a component of the inguinal trough. 
Competence of the trough should result 
since the same adaptlbility for security' of 
union exhibited b\' musculofascial suture 
in the upper inguinal phase of the usual 
herniorrhaphy’ could be relied upon to 
give solidity to the infraligamentary closure 
of the trough by suture of the fascial strata 
to the thigh muscles. But even more 
important than the effectiveness of mus- 
culofascial suture, and, perhaps crucial, 
would be the tensile power of the thigh 
fascia itself. This is especially true in the 
face of Anson and McVay^’s adverse 
estimate of the stability of union between 
the Inguinal ligament and the fascia lata. 


In the dissections described here this 
stability seemed energetic enough since 
it was found that with the fingers placed 
behind the stripped up fascia, sustained 
advancing ventral pressure forced them 
not through the fascia or the oblique 
aponeurosis or through the line of fascial- 
aponeurotic continuity’, but rather guided 
them up behind the inguinal ligament and 
into the pelvis where simultaneous visual- 
ization of the dissected body’ cavity dis- 
closed the exploring digits to be entirely 
retroperitoneal and in direct contact with 
the intracelomic portion of the iliopsoas 
fascia. Anson and McVay’ write that “the 
inguinal ligament itself is a marginal 
structure separate from the fascia lata 
of the thigh” and that “the inguinal 
ligament, contrary’ to the usual conception, 
is loosely’ held in its convex position by’ the 
surrounding fasciae; it is easily' shelled out 
of its fascial bed by the finger or a blunt 
instrument, to become merely the free 
margin of the aponeurosis which extends 
between the anterior superior iliac spine 
and the pubic tubercle. Its attachment is 
broadened laterally’ by’ fibres of insertion 
passing into the iliopsoas fascia and medi- 
ally by the expansion known as the lacunar 
ligament; between these two points it is 
relatively pliant. When traction is applied 
in a cephalad direction, simulating the pull 
of the muscles which might be sutured to 
it, it is displaced superiorly far enough to 
leave the lower inguinal region completely 
exposed beneath it. In recurrent hernia 
occasionally the mass seems femoral in 
position, hernia having elevated the in- 
guinal ligament.” 

These statements give the present inter- 
pretation of inguinofemoral fascial aponeu- 
rotic elements a controversial profile and 
seemingly’ disllmn the picture of a design 
of practical usage envisioned for them as 
projected herein. Yet neither do they dis- 
count the fact of the inguinal ligament s 
potential mobility and in this respect it 
may’ be that the significance of the fascia 
as here contemplated with regard to its 
management in herniorrhaphy is gratui- 
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tous. Pack and Reker’s" description of their 
surgical groin dissections for malignant 
tissue tumors of the region is pertinent 
here since it may lend some support to the 
a priori validity of the maneuveribility 
of the inguinal ligament. They write: 
“The dissection proceeds from above 
downward, removing all the fascia from 
the muscles of the anterior thigh (sartorius, 
iliacus, pectineus, adductor brevis, rectus 
femoris).” A step is then taken “giving 
exposure of the inguinal canal which is 
incised from the external ring to the point 
where the round ligament or spermatic 
cord dips downward into the pelvic cavity. 
The canal is further exposed laterally by 
incising the external oblique fascia and 
the transversalis muscles down to the 
properitoneal fat . . . The external ob- 
lique fascia and the inguinal ligament are 
then severed about two inches from the 
attachment to the pubic spine . . . The 
entire groin dissection is performed with 
the scalpel and at the completion of the 
operation practically no fat or fascia 
should be left in the operative field except 
the normal structures necessary to recon- 
struct the Inguinal ligament and canal. 

. . . The inguinal canal is then closed in 
the manner customary for herniorrhaphy. 
The inguinal ligament is reconstructed 
and sutured around the femoral vessels 
without occluding them.” In this procedure 
it is seen that the inguinal ligament is 
dislodged and is completely without bene- 
fit of the thigh fascia. Yet the reconstruc- 
tion of the inguinal trough has been 
effected. Presumably, the movement of 
the inguinal ligament as described herein 
and shown in Figure 3 has occurred. It 
appears evident that if the inguinal trough 
deprived of all fascial elements is com- 
petent, then a fortiori following the tissue 
maneuver here pictured, that same degree 
of competence and serviceability should 
remain. 

It would seem then, that freeing the 
fascia in the upper anterior thigh as here 
described, might be extremely desirable 
and useful in the routine repair of ordinary 


inguinal hernia, and what is most impor- 
tant very considerably preclude recur- 
rence. Regardless of whether the primacy 
of a dynamic or static function of the 
available structures of the abdominal wall 
is to be invoked in a given repair the 
execution of such a maneuver could be 
integrated with those features charac- 
terizing established procedures and confer 
on them a greater efficacy. Robins’® union 
of lower rectus sheath and muscle to the 
ligamentous tissue on the superior surface 
of the pubic bone; Jones’® distinctive use 
of the combined transversalis fascia and 
transversus aponeurosis by conducting it 
through the internal oblique muscle on its 
way to attachment to Poupart’s; Zieman’s*® 
less elaborate and adynamic employment 
of the transversalis fascia; Stein’s” avoid- 
ance of direct muscle suture by developing 
and mobilizing the internal oblique fascia; 
each of these mutations and evolutions of 
the Bassini and Halsted operations would 
all be used with greater advantage. 

The following remarks are offered as 
an aid in distinguishing and identifying 
the labeled parts of the photographic 
figures : 

Figure i shows the deep surface of the 
inguino femoral terrain. The skin and 
superficial adipose tissues and fasciae 
(marginal elements derived from Colles 
and Scarpa’s layers) have been mostly 
removed. The apparent and obvious con- 
tinuity of the e.xternal oblique aponeurosis 
and fascia lata is plainly seen, the linear 
oblique ridge indicating the site where, 
with regard to the functional purpose 
contemplated for these elements, the uni- 
tary character of the two structures would 
be of crucial importance. The upper falci- 
form margin of the fascia lata where it 
forms the superior crus of the fossa ovalis 
is easily discerned; the cribriform fascia 
has been removed and the femoral sheath 
or envelope enclosing the femoral artery 
and vein are also indicated. 

Figure 2 displays the inguinal half of 
the field. The aponeurosis of the external 
oblique has been incised. The resulting; 
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infernokteral leaf has been turned down. 
A superomedial leaf has been developed and 
turned up. The spermatic cord severed 
from its scrotal half is turned aside later- 
ally across the infernolateral aponeurotic 
leaf. The inguinal canal is accordingly’^ 
uncovered with the conjoined tendon and 
lowermost portion of the sheathed rectus, 
Poupart’s ligament, and the “pavement” 
transversalis fascia readily distinguishable, 
too. The gap between the arched margin 
of the musculotendonous-fascial elements 
of the “inguinal arcade” and the inguinal 
ligament is evident with the structures as 
here viewed in their normal position. 

In Figure 3 the view is widened to - 
envision again the composite inguino- 
femoral region. The hemostat grasping 
Poupart’s has easily drawn it up to the 
edge of the “inguinal arcade,” because the 
thigh fascia has been incised beginning 
at the periphery of the crescentic falciform 
margin of the fossa ovalis at a point 
marking the inferolateral e.xtremity of an 
oblique axis or diameter of the fossa and 
from there extending outward across the 
thigh, 

SU.MMARY 

Aspects of inguinofemoral anatomy are 
briefly reviewed. 

Relevant anatomical studies are de- 
scribed and attention called to details of 
fascial-aponeurotic function in that region. 

Their surgical application in the technic 
of inguinal herniorrhaphy is suggested. 


The anatomical studies from which the 
accompanying photographic figures are taken 
were made through the facilities graciously 
provided by Professor Karl Mason, of the 
Department of Anatomy’, at the Rochester 
University School of Medicine and Dentist- 
ry’. Dr. Milton I. Schwalbe, urologist at the 
Veterans Administration Facility’ at Batavia, 
generously’ prepared and made the photo- 
graphic reproduction of the dissections. 
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OVARIAN CYSTS COMPLICATING PREGNANCY 


A. J. Capone, m.d. 

Junior Visiting Surgeon to the Sonier\-iI]e Hospital 
SOMERVILLE, MASSACHUSETTS 


P REGNANCY when complicated by 
the presence of an ovarian tumor may 
follow an entirely uneventful course, 
but on the other hand serious conditions 
may arise that endanger the pregnancy and 
threaten the life of the patient. 

The presence of an ovarian cyst consti- 
tutes one of the most menacing complica- 
tions of pregnancy. Usual accidents- to 
ovarian cysts in the non-pregnant are 
more apt to occur in pregnancy. Some- of 
the following serious possibilities are to 
be mentioned. Abortion or premature 
labor may occur; torsion of the ovarian 
pedicle may occur giving rise to an acute 
surgical emergency that may develop 
during gestation, labor or puerperium. 
It may constitute a serious obstacle to 
delivery, necessitating the performance of 
cesarean section in order to effect delivery 
or if the obstacle is not recognized, rupture 
of the uterus may occur. The cystic tumor 
may rupture during delivery. Gangrene 
of the tumor has occurred due to the 
prolonged pressure upon it during labor. 

OCCURRENCE AND PATHOLOGY 

A review of ovarian cysts complicating 
pregnancy by Caverly, of New York, and 
Lynch, of San Francisco, gave the following 
statistics; The incidence of this complica- 
tion ranges from i to 500 to i in 1,500 
cases, while the age incidence is between 
twenty-eight to thirty years. The occur- 
rence btyween primaparae and multiparae 
is equally divided. The majority of the 
cysts were unilateral and 50 per cent of 
them were dermoids. It was further noted 
that 25 to 30 per cent of the cysts were 
located in the true pelvis and of these pelvic 
tumors 60 per cent were dermoids, which 
illustrates the fact that the cyst most 


likely to remain in the pelvis and obstruct 
labor is the dermoid. 

GROWTH 

There is a difference of opinion concern- 
ing the growth of ovarian cysts during 
pregnancy. Some state that there does not 
appear to be any evidence of specially 
rapid gro^^i;h. Others are of the opinion 
that some rapidly increase after concep- 
tion. Caverly found a gradual enlargement 
of the cyst in forty-six cases collected from 
the literature. Such a case of a rapidly 
growing cyst is reported in this paper. 
It is of interest because of the large size 
attained and because the patient was 
delivered normally of a live, full-term 
seven pound baby per vaginam. Eight 
days postpartum a tremendous simple 
unilocular cyst was removed containing 
fourteen quarts of fluid. 

SY.MPTOMS AND COMPLICATIONS 

Often the presence, of a cyst causes no 
sjmiptoms whatsoever, or only moderate 
discomfort attributed to the usual dis- 
turbances of pregnancy. Complications are 
usually due to rupture, suppuration, tor- 
sion and hemorrhage into the cyst. The 
most dreaded complication is rupture of 
a dermoid cyst with ensuing chemical 
peritonitis. Such a case is reported in this 
paper. 

CASE REPORTS 

The following three cases were personal 
cases of the author: 

Case i. Mrs. R. C. F., No. 68667, age 
twenty-eight, was admitted to Somervulle 
Hospital on December 20, 1941 and discharged 
March 26, 1942. 

This case demonstrates the postpartum 
complications encountered with a lutein cyst 
7 
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of left ovary and dermoid cyst of right ovary decided to operate after the acute symptoms 
that ruptured during labor. subsided. She ^vas treated expectantly; a 500 

This patient was delivered at this hospital cc. citrated blood transfusion was given on the 



Fig. 1. A, -v-ray photogr.aph (anteroposterior view) of Case ii taken at eighth month of pregnancy 
illustrating the abnormal position of the fetus due to pressure of large ovarian cyst on the uterus. 


on December 20, 1941, by high forceps, follow- 
ing a hard labor of three days. The immediate 
postpartum course was uneventful until the 
twelfth day at which time she began to com- 
plain of right lower quadrant pain. Within the 
next two days there developed generalized 
abdominal pain, hj-perpyrexia and abdominal 
distention. On the fourteenth postpartum day 
the temperature was io2.6°f., pulse 128, 
respiration 32, white blood count 34,600 and 
sedimentation rate 48 mm. in one hour by 
Westergren method. Abdominal examination 
revealed a tender mass the size of a large orange 
in the right lower quadrant. It was believed 
at this time tliat the condition was a pelvic 
abscess and peritonitis and it was therefore 


twenty-sixth postpartum day and 500 cc. on 
the fortieth day. A sulfathiazole level of 6 mg. 
per 100 cc. continued for twenty-two days. 
Her condition gradually improved; on the 
seventy-ninth day the temperature was 98.4°?.. 
white blood count 9000, red blood count 
4,250,000, hemoglobin (Sahli) 88 per cent, 
sedimentation rate 12 mm. in one hour (Wester- 
gren method). At this time pelvic examination 
revealed a non-tender mass the size of an 
orange at the right vault; the uterus was fi.xcd. 
Operation was carried out on the eightieth 
postpartum day. 

Operation was performed on March 12, 1942, 
under gas, oxygen and ether anesthesia. A 
midline incision from umbilicus to pubis w.as 
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made. The omentum was found to be attached Hospital, on December 27, 1942 and discharged 
to the anterior abdominal wall and pelvic January 16, 1943. 

structures; its separation revealed bilateral This case illustrates the rapid increase in 



Fig. I. B, diagr.imniatic illustration of .v-ray Figure ia. 


ovarian masses. Supracervical hysterectomy 
with double salpingo-oophorectomy was per- 
formed together with incidental appendectomy. 
Sulfathiazole powder, 75 gr., was dusted into 
the pelvis. The abdomen was sutured in layers. 
Postoperative convalescence was smooth. The 
patient was discharged on the fourteenth 
postoperative day and the incision was well 
healed. She was last seen in the Out-Patient 
Department of the hospital on September 8, 
1942, at which time it was noted that the 
patient was well and free of complaints. 

Pathological diagnosis stated that there was 
a dermoid cyst of the right ovary with old 
rupture, peritoneal implantations and subacute 
and chronic pelvic peritonitis, involution of the 
uterus, lutein cyst of the left ovary, and 
subacute and chronic perl appendicitis. 

Case ii. Mrs. O. M. Del., No. 77519, 
age nineteen, para i, was admitted to Malden 


size that may be attained by an ovarian cyst 
during pregnancy. It is interesting in that the 
patient delivered normally a seven pound male 
at term followed by an ovariotomy eight days 
postpartum for a cyst containing fourteen 
quarts of fluid. 

The patient was referred to me by Dr. John 
Verdone, of Medford, in her seventh month of 
pregnancy with the history that there had been 
a tremendous increase in the size of the 
abdomen during the preceding one and a half 
months. Her only other complaint was moder- 
ate dyspnea. Examination revealed a tre- 
mendous tense abdomen all out of proportion 
to the expected size of a seven months’ preg- 
nancy; the enlargement was due to fluid that 
Avas extra-uterine since the gravid uterus was 
palpated through the lower abdominal half. 
A'-rays of the abdomen taken on November 20, 
1942, (Figs. I and 2) revealed the infant 
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occupying an abnormal position in the lo\%'cr under gas, oxygen, anesthesia. A midlinc 
part of the abdomen due to pressure from a incision four indies in length was made half 
mass overlying it. Diagrammatic illustrations way between the umbilicus and pubis. When 



Fig. 2. A, x-ray photograph (lateral view) of Case n again revealing the abnormal position taken by the 
fetus because of increased pressure upon it by a large ovarian cyst. 


(Figs. I A and 2 a) show this condition. Since the abdomen was opened it revealed a large 
the patient had no untoward symptoms it was tense cyst, filled with fluid, occupying the whole 
believed best to follow her carefully and await abdomen. The removal of fourteen quarts of 
labor with the view of performing cesarean clear fluid collapsed the cyst; its sac was then 
section and ovariotomy if labor was abnormal, delivered out of the abdomen revealing it to 
She, however, delivered normallj^ a live seven be right ovarian in origin; its pedicle was 
pound male child on December 28, 1942. After clamped, cut and transfixed. The right Fai- 
delivery the abdomen was still tense and lopian tube was removed. Incidental appen- 
enlarged by a tremendous globular mass dectomy was also performed. The left tube 
occupying the whole abdomen. Operation was and ovary were normal. The abdomen was 
carried out on the eighth post-partum day. sutured in layers and the immediate post- 
Operalion was performed on January 5, 1943, operative condition was excellent. Pathological 
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examination was that of a simple cyst of the history of miscarriage at home on March 7, 
ovary measuring 32 by 32 cm. in the flattened 1943 followed by the development of severe 
state. The cyst was inflated with air (Fig. 3) pains to the right lower quadrant, accompanied 



Fig, 2. u, cliagr.'imniatic illustration of .v-ray Figure 2 a . 


for photographic purpose. The postoperative by pyrexia ranging from 102 to 105 degrees 
course was complicated by p.m. rise of tern- until the date of hospital admission. Examina- 
perature to ioi°f. for the first four days due tion at this time revealed a well marked, hard, 
to foul endometrial discharge. She was dis- tender mass the size of an orange seemingly 
charged as well on the eleventh postoperative attached to the right of the uterine fundus, 
and fourteenth postpartum day. (Appendectomy had been performed eight 

C.\SE III. Mrs. R. DeV., No. 7S516, age years previously.) Laboratory data on the day 
twenty-nine, was admitted to the Malden of admission was white blood count 11,800, 
Hospital on March 12, 1943, and discharged 84 per cent poljnnorphonuclears on smear, red 
March 26, 1943. blood count 4,710,000, hemoglobin (S) 94 per 

This case illustrates the possible complication cent. A preoperative diagnosis of ovarian cyst 
that may occur from an ovarian cyst compli- with abscess or uterine fibroid was made, 
eating pregnancy at two months. Operation was performed on March 1 3, 

This twenty-nine year old female, referred 1943, under spinal anesthesia. A midline 
by Dr. J. Verdone, was admitted into the incision was made. The peritoneum was 
Malden Hospital on March 12, 1943, with the opened and inspection revealed an ovarian 
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cyst the size of an orange adherent to the 
fundus of the uterus. The intestines were 
packed away from the pelvis with two three- 
yard strips. The cyst was shelled out from the 
uterus, and on doing so it ruptured pouring 


SUMitARY 

I. The presence of an ovarian cyst is 
not incompatible with normal pregnane}^ 
labor or puerperium. 
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Fir,. 3. Photograph of specimen (ovarian cyst) removed on the eighth post- 
partum day in Oise 11. 


forth thick greenish pus. A culture was taken. 
Sulfanilamide, gr. 75, was sprinkled about the 
pelvis and the abdomen sutured in layers 
without drainage. The immediate postoper- 
ative condition was good. 

The culture from pus of ovarian cyst, taken 
during course of operation, was reported on 
March 15, 1943, as showing growth of henao- 
lytic streptococci. 

The postoperative convalescence was com- 
plicated by a rise of temperature to io3.8'’f. 
on the si.xth day. At this time a probing of the 
incision was followed by the discharge of about 
S ounces of thick pus, culture of which showed 
a growth of hemolytic streptococci. The tem- 
perature rise promptly subsided thereafter and 
the patient’s condition improved remarkably. 
Two blood cultures taken during convalescence 
showed no growth in forty-eight hours and 
ninety-six hours, respectively. She was dis- 
charged on the tliirtccnth postoperative day. 

Pathological report of specimen removed 
stated that there was an ovarian cyst measuring 
8 cm. by 8 cm. in the fiattened state. The wall of 
the cyst was fibrous and throughout it there was 
an acute inflammatory hemorrhagic process. 


2. The usual complications of ovarian 
cysts occurring in the non-pregnant is 
more apt to occur in the pregnant. 

3. Ovariotomy is indicated in every case 
of pregnancy complicated by an ovarian 
cyst. It should not be done during the 
first three months of pregnancy because 
of the possibility of removing the corpus 
luteum which is usually followed by abor- 
tion. If the presence of the cyst is first 
diagnosed in the last months of pregnancy, 
one of two courses would seem to be indi- 
cated: either to wait until full term and 
then to do a cesarean section and ovari- 
otomy, rather than subject the cicatrix of 
a recent operation to the strain of labor; 
or else, if labor and delivery promise to 
be uncomplicated, to let them occur 
normally and then to do an ovariotomy 
early in the puerperium. When the diag- 
nosis of ovarian cyst is first made in the 
puerperium, ovariotomy should be per- 
formed forewith. 
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Albucasis gives the first reference to an intra-abdominal pregnancy in 
the form of a case report. He had seen a pregnant woman whose foetus had 
died without being e.\peUed. She became pregnant the second time, and 
again the foetus died. Some time later, the patient developed an umbilical 
abscess which ruptured, expelling a large number of small bones. She re- 
covered, but the fistulous track remained. 


UTEROGRAPHY 

AN AID IN THE DIAGNOSIS OF GYNECOLOGICAL PELVIC DISORDERS 

Ben H. Brunkow, m.d. 

On Staffs of St. Vincent’s and Billing’s Deaconess Hospitals 


BILLINGS, 

U TEROGRAPHY as a diagnostic pro- 
cedure is a comparatively new 
method of diagnosis used in gyne- 
cology. Six years ago it was not used in 
some of the medical schools or in a large 
number of teaching hospitals. In a survej'' 
of the medical publications since 1937 
there have been several articles written 
on the technic of this procedure but only 
two articles were found published in this 
country on it as a means of diagnosis. 
Foreign literature, especially French, Ital- 
ian, and German during this time have 
a considerable number of articles relative 
to this procedure. 

It is with the purpose of bringing before 
the profession a brief resume of the technic, 
the results and the benefits derived from 
this valuable procedure that prompted the 
author to write this article. 

Material for this paper was taken from 
a review of a hundred unselected cases 
from the files of a clinic, these cases occur- 
ring during the year 1940. It is admitted 
that this is a comparatively small number 
of cases from which to draw conclusions, 
but it is representative. Since 1935, this 
procedure has been used extensively in 
this clinic and over this period of time 
several thousand cases have been examined. 
It is also conceded that these results are 
not too definite, for histories were of- 
ten incomplete and personal evaluations 
are prone to creep into a reviewer’s 
interpretations. 

Equipment. The equipment necessary 
for this procedure is an .x-raj" machine 
equipped with a Potter Bucky diaphragm, 
cassetts and: (i) small uterine sound, (2) 
cervical tenacuiii — two, (3) uterine cannula 
equipped with a rubber tip on one end 


MONTANA 

and a syringe connection on the other, 
(4) a 10 cc. syringe, and (5) 10 cc. of heavy 
brominal. 

The choice of radio-opaque material is of 
some concern. The substance should be 
non-toxic, be quite quickly absorbed in the 
peritoneal cavity, give good contrast, and 
not be too thick causing difficulty in 
going through the tubes, neither should 
it be too thin so that it will flow too readil}' 
out of the tubes before pictures ma}"^ be 
taken. Lipiodol has been used for this 
but it is absorbed very slowly, and there 
is some proof that it may produce some 
irritation of the tubal epithelium. Titus ^ 
and others recommend the use of a mixture 
of diodrast or neo-i-opax and acacia, or 
sterile lubricating jelly. The}’’ have shown 
it to be non-toxic and it is absorbed m 
about four hours. The heavy brominal was 
used in these cases studied in this clinic 
and it was found to be quite well absorbed 
in twenty-four hours. No undesirable after- 
effects have been noted in the cases in 
which this substance has been used. 

Technic and General Consideration. Be- 
fore this procedure is undertaken, a thor- 
ough history and physical examination 
should be made. A big contraindication 
for this procedure is pregnane}^ and al- 
though one may watch for this condition 
diligentl}'^ to avoid doing this procedure at 
such a time, occasionally a pregnant uterus 
will be injected. This was done accidently 
in two cases in the series observed; one of 
these went to term without interruption 
while the other had a miscarriage shortly 
after the procedure. A third case had 
symptoms ver}' suggesti\’e of a miscarriage 
after a uterography and a placental-like 
mass was extruded which proved to be a 
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degenerating fibroid. Apparently the pro- time. A roentgenogram is taken imme- 
cedure caused it to loosen its attachment to diately after each injection. The usual 
the uterus. number of .v-ray exposures is three or four. 




Fig. I. Normal uterogram. Note the smooth uniform uterine cavity, narrow 
cervix and string-like lumen of the Fallopian tubes. 

Fig. 2. Intrauterine polypii, hydrosalpinx grade i and endocervicitis. Note the 
dilated cervical canal with roughened borders, the two polypii or submucous 
fibroids in the lower segment of the uterus and the smooth sausage-like 
dilatation of the end of the Fallopian tube on the left. The right tube did not 
fill; it was probably occluded by previous inllammatoiv’ disease. 


With the patient in lithotomy position 
the cervix is exposed and grasped with the 
tenaculii and the cervical canal explored 
with a small sound. The tip of the uterine 
cannula is inserted into the cervix pushing 
it firmly up to the rubber stopper and held 
in place with the two tenaculii. About 
2 cc. of the opaque material is injected at a 


i.e., three anterioposterior and one lateral. 
Delayed emptying time of the material 
from the uterus or the Fallopian tubes may 
be checked at twelve to twentj’^-four hours 
after the injection. Normally they empty 
in twelve hours. Anesthesia is not neces- 
sary for this procedure, but occasionally 
for the nervous patient J o gr. of morphine 
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or one of the barbiturates aids greatly in charge, irregular menses and intramenstrual 
this procedure. It is difficult or almost bleeding. These complaints are the most 
impossible to inject the radio opaque liquid cardinal symptoms of carcinoma. These 



Fig. 3. Hydrosalpinx on the left with normal spill of opaque material 
with puddling in cul-de-sac on the right. Note the smooth bordered 
sacular outline of the dilated tube on the left. 


into the cervical canal of a frightened or 
apprehensive patient. Undue force should 
not be used. Gentleness and patience will 
be rewarded by man}"^ more successful 
injections than will be obtained by a 
forceful procedure. This is an office pro- 
cedure; however, the patient should not 
travel anj'^ great distance immediately 
following it and should remain quiet 
preferabljr in bed for at least twenty-four 
hours afterward. 

ANALYSIS OF CASES 

In this study it is worthy of note that 
there were nearly twice as many diagnoses 
listed under .v-ray departmental diagnoses 
as compared with that made b}’^ the clini- 
cian’s diagnosis, and the -v-ray diagnoses 
were much more specific. 

Menorrhagia in some form or other is 
the most common single complaint found 
present in i6 per cent of the cases. Vaginal 
discharge came next, and irregular menses 
third in lo and 8 per cent, respectively. 
Thirty-seven per cent of the chief com- 
plaints were menorrhagia, vaginal dis- 


are some of the most common complaints 
a gynecologist hears. He should have some 
sure and easily performed diagnostic pro- 
cedure to make or disprove the diagnosis of 
carcinoma. 

A diagnosis of endocervicitis was listed 
in 16.5 per cent of the cases examined by 
x-raj’ as compared with 2 per cent having 
this condition in the clinical diagnosis. 
This is suggestive that this condition is 
present much oftener than is diagnosed 
clinically, and probably is responsible for 
more sjTOptoms than it is credited with. 
Clinically, the diagnosis of pelvic inflam- 
matory disease was made in 12 per cent 
of the cases, while the final diagnosis of 
salpingitis was made in only 6 per cent. 
The correction of the clinical diagnosis \yas 
made by surgery or x-ray. It is suggestive 
that this diagnosis is made too often in 
general practice. A diagnosis of salpingitis 
or hydrosalpinx was made in 7 per cent of 
the cases b3'^ .v-ra3'. Most of these cases were 
of such degree that it would be impossible 
to feel the adnexa and diagnose the 
disease bimanuall3-. The x-ra3'^ diagnosis 
of h3'drosapinx and salpingitis given b3' 
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surgery closely corresponds, i.e., 7 per cent 
and 6 per cent, respectively. 

A stud}' was made of the final diagnosis 
as determined by operation, biopsy and 
by summary of the patient’s chart. It is in 
the latter group in which the big error is 
likely to be present, for incomplete charts 
and follow-up records make conclusions 
almost worthless. It is in this group that 
a fair number of “undetermined” final 
diagnosis was made. The diagnosis, meno- 
pause, was made in those cases of that age 
group who had symptoms that were of the 
menopausal type and in whom some 
pathological condition could not be found. 
This occurred in 8 per cent of the cases. 
The clinical diagnosis of this condition was 
made in 2 per cent of the cases. Undoubt- 
edly, the examining physician made a 
mental diagnosis of menopause at the 
time of his examination in a much higher 
per cent of the cases, but it is the practice 
of this clinic to make the diagnosis only 
after all other pathological disorders have 
been ruled out. 

Intra-uterine polypii were present in 
9 per cent of the total .v-ray diagnoses. 
This condition cannot be accurately diag- 
nosed clinically. In a study of these indi- 
vidual cases, the predominating symptoms 
were menorrhagia, metorrhagia and dys- 
menorrhea. When these symptoms occur 
in the younger age group intra-uterine pol- 
ypii should be suspected more frequently. 

In a comparison of clinical diagnosis 
and -v-ray diagnosis, the records show a 
close approximation in the diagnosis of 
the normal uterus and tubes, i.e., 24 per 
cent and 22 per cent, respectively. Also 
the clinical and -v-ray diagnosis of enlarged 
uterus of 15 per cent and 17 per cent, 
respectively, is verys imilar. There is a 
considerable difference in the clinical diag- 
nosis of fibroid uterus and .v-ray diagnosis 
of the same, i.e., 17 per cent and 5.6 per 
cent, respectively. However if one com- 
bines the -V-ray diagnoses of uterine tumor 
of 9.9 per cent and fibroid uterus of 5.6 per 
cent, a total of 15 per cent is obtained 
which closely agrees with the clinical 


diagnosis of 1 7 per cent of the cases of this 
disease. Perusal of these two groups of 
cases shows they are not the same cases. 



Fig. 4. Adenocarcinoma of the cervical canal. 
Note tlie marked irregularity and deformity of 
canal and uterine cavity. This is a character- 
istic picture resembling that seen in a roent- 
genogram of carcinoma in any cavity of the 
body. 

It is admitted that the x-ray is of no 
great value in the diagnosis of fibroid 
uteri when such is large and easily outlined 
by the physical examination, but this is 
not true for the small or submucosal 
tumors. 

COMMENT 

Diagnostic procedures should be safe, 
readily available, comparatively simple to 
perform, exacting, and convincing to both 
doctor and patient. Uterography as a 
diagnostic method falls into this category. 

Uterography is an office procedure re- 
quiring a relatively short time to perform 
and does not incapacitate the patient 
appreciably. When compared to the cost 
of curettage in a hospital, hospitalization 
and laboratory expense, it is a big saving 
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to the patient. There are many patients in which there might be some question 
who will refuse to enter the hospital be- whether the uterus should be removed or 
cause of financial circumstances, aversion not, or before an interposition operation 



Fig. 5. Intramural fibroid of the uterus. Note enlarged deformed 
uterine cavity with displacement of opaque material in the center. 

This tumor could not be palpated by bimanual examination. The 
clinical diagnosis was “Uterus somewhat enlarged, cause?” 

to hospitals or other reasons but few will in an elderly patient. It can be a deciding 
refuse to submit to x-ray examinations, factor whether to do a hysterectom}^ in a 
As shown above it is quite a reliable pro- given case or to give x-ray therapy for 
cedure, probably just as much so as that of fibromj'omas of the uterus, 
curettage, for small lesions might well be The diagnosis of carcinoma of the 
missed by curettment. The large or late cervical canal or fundus of the uterus can 
lesion is quite easily and accurately diag- be made or ruled out for the cautious 
nosed by most methods. It is the small doctor or for the cancerphobia patient, 
early lesion that is unfortunately easily Both doctor and patient can rest assured 
missed. As a result of its low cost and ease of no serious disorder as shown by a normal 
of performance, suspicious lesions can be uterogram. 

followed by recheck examinations at short Patent or closed tubes as shown by this 
intervals. Few patients will submit to two procedure aid in the diagnosis of sterility, 
or more curettages in a relatively short The clinic in which this study was made 
time; most patients will return for x-ray has observed that pregnancy followed 
study without urging if thej^ know the3" uterography in a fair number of cases in 
have a suspicious lesion present in their which it had been used as a diagnostic 
body as demonstrated by an x-ray film, procedure to determine the cause of 
Roentgenograms taken at intervals make sterilitJ^ It is gratifying to the wishing 
a valuable graph of the patient’s progress, “would be mother” to know that her 
Shown to the patient her confidence in her pelvic organs are normal. This information 
physician will grow and his advice will be may cure some neurosis or iron out some 
folloNved more diligently. family difficulties. 

This procedure is of great value in ruling In the diagnosis of carcinoma of the 
out pathological disorders preparatory to cervical canal or fundus this procedure 
operative procedures, such as a laporatomy has been very reliable. In one case in 
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which the .v-ray diagnosis was a carcinoma 
of the fundus, the surgeon made a similar 
diagnosis from the gross specimen and it 
was not until the pathological report came 
back as, “Hypertrophic pol3'poid endo- 
metrium” that the correct diagnosis Avas 
made. Here probabl}^ curettage would 
have been the better procedure but such 
cases are rare indeed. 

In the treatment of carcinoma elsewhere 
in the bod}* the surgeon does not first 
curette the lesion and then remove it. 
Why then with this condition present in 
the cervi.x of the uterus should curettage 
be recommended when there is an equally- 
reliable and safer method available? It is 
the contention of this clinic that there is 
little or no danger of dissemination of 
cancer cells b}- uterograpliA', while curett- 
ment, even Avhen followed b\- immediate 
hysterectoni}*, is quite likeh- to spread 
the deadh* disease. 

^^^lere uterography- is followed by- curett- 
ment in a case in which a poly-p is known 
to be present, curettage is likely- to be done 
more thoroughly^ and properly- if the sur- 
geon knows ahead of time what is present 
and where the lesion is to be found. 

The argument that the procedure may- 
introduce infection into the uterus and 
the pelvis or light up an old latent Infection 
already- present is a real one. However, in 
patients who were operated upon shortly- 
after uterography- had been done, no 
definite evidence of infection was present. 
Also there were no cases of pelvic infec- 
tions following surgery-. Occasionally^ pa- 
tients were made uncomfortable with 
considerable pelvic distress for a few days 
following the brominal injection. This 
clinic has never had a mortality from this 
procedure. There has been no oil emboli 
at any- time. 


The roentgenograms in the figures are 
only- representative of certain lesions. Most 
uterine lesions can be diagnosed quite 
easily- by anymne having an average 
amount of training in roentgenographic 
interpretation. As in all procedures, prac- 
tice makes perfect; numbers of uterograms 
viewed will bring confidence and perfection. 

CONCLUSIONS 

1. Uterography is a safe, useful method 
to use as an aid in the diagnosis of gyme- 
cological disorders. Its use Avill result in 
a much greater accuracy^ and specificity of 
diagnosis. Its use will reveal intra-uterine 
disorders earlier and easier than any- other 
single diagnostic measure the medical 
profession has to date. 

2. Due to the lessened cost and con- 
venience to the patient as compared to 
curettage many- more examinations will be 
made where this procedure is used. It is 
only- by- being thorough in one’s diagnostic 
methods that a late, undesirable end result 
with its morbidity- and mortality’- can be 
prevented. 

3. A good history- and phy’sical examina- 
tion gives a high percentage of correct 
diagnosis in conditions such as, fibroid 
uterus, enlarged uterus and gross adnexal 
disorder, but falls short in the diagnosis of 
endocervicitis, intra-uterine tumors, car- 
cinoma, and the chronic forms of adnexal 
disease in which the pathological process is 
not readily^ palpable. 

4. As in all technical procedures, this 
is an aid to diagnosis and not a supplement 
to a history^ phy’sical examination and 
good clinical judgment. 
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A SIGNIFICANT feature of modern 
surgerjf is the widespread interest 
and activity displayed in the study 
and investigation of the causes of post- 
operative morbiditj'' and mortalitjL The 
combined resources of the medical and 
collateral sciences have been called upon 
to discover causes of surgical morbidity 
and to aid the surgeon in finding safe 
guards for the protection of the patient 
before, during and after operation. As a 
result of such research new principles, 
methods and therapeutic suggestions have 
arisen. 

Sulfonamide therapy is a most recent 
product of such research. Its application 
to surgical disorders is based upon a sound 
surgical principle. The sulfonamides are 
bacteriostatic agents. Chemotherapy is not 
a substitute for well established surgical 
principles but is an additional weapon used 
in the constant battle against infection. 

A clinical survey of 207 sulfathiazole 
treated surgical patients is presented. 
Sulfathiazole, the thiazole derivative of 
sulfanilamide, was selected as the chemo- 
therapeutic agent of choice for the follow- 
ing reasons: (i) Very few surgical reports 
concerning the drug were available at the 
time this study was undertaken, this being 
the newest addition to the chemotherapeu- 
tic group of drugs. (2) The wide range of 
usefulness of sulfathiazole from a bac- 
teriologic viewpoint as compared with 
sulfanilamide and sulfapyridine. (3) Ex- 
perimental evidence by Reinhold, Flippin 
and Schwartz^ proving that its use thera- 
peutically is more easily controlled, be- 
cause sulfathiazole is absorbed more readil j' 
and excreted more rapidly than sulfapyri- 
dine. (4) Acute toxicity of sulfathiazole is 
about half that of sulfapyridine, according 


to the results of Long, Perrin, Haviland, 
James and Edwards. - 

MODE OF ACTION 

Various reports have appeared concern- 
ing the mode of action and therapeutic 
activity of the sulfonamide compounds. 
Long and Bliss® in one of their original 
articles showed that sulfanilamide in cer- 
tain concentrations, when placed in con- 
tact with cultures containing beta hemo- 
lytic streptococcus definitely inhibited 
multiplication of the organisms. Long and 
Bliss^ in a later report conclude that there 
is no bactericidal effect in the action of 
sulfanilamide and decide that the serums 
of patients treated with sulfanilamide exert 
little if any bactericidal effect on beta 
hemolytic streptococci. There is a definite 
bacteriostatic effect in vitro as well as in 
vivo and these authors ascribe to phago- 
cytosis the so-called clean-up roll. 

J. S. Lockwood® has demonstrated that 
phagocytosis is not necessary to interfere 
with bacterial grouTh. Interference takes 
place to the same extent in human serum 
which contains no phagoc3Tes. He has also 
shown that the presence of peptone is im- 
portant in the action of sulfanilamide. He 
concludes that sulfanilamide acts upon 
hemolj'tic streptococci bj"^ interference with 
their protein digesting mechanism. This 
accounts for the fact that sulfanilamide is 
of greatest value in lesions in which there 
is a minimum of tissue destruction. In a 
later and comprehensive report Lockwood® 
comes to the following conclusions: “This 
bacteriostatic effect is probablj" a result of 
a specific interference with the enzjTOatic 
utilization bj' the bacteria of some nutritive 
chemical factor, such as P-Amino-benzoic 
acid, these substances, the utilization of 
400 
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which Is blocked by sulfonamide, Aviil act 
as inhibitors of sulfonamide effects when 
they are present in more than minimal 
concentrations.” 

DOS.\GE .A.ND ROUTES OF ADM1NTSTR.\T10N 

No attempt was made to adhere to a 
rigid dosage schedule. The necessity of 
administering the drug in doses suflicient 
to bring about the therapeutic efi'ect was 
particularly emphasized. The following 
figures cite in a general fashion the dosage 
utilized in this series of surgically treated 
cases. Severe infections, such as, staphy- 
lococcic cellulitus, lymphangitis, and severe 
cases of peritonitis received an initial dose 
of 3 Gm. of sulfathiazolc. This dosage was 
repeated in four hours followed by doses 
of I Gm. every four hours, day and night, 
as long as evidence of a spreading infection 
continued. Drug therapy was discontinued 
forty-eight to seventy-two hours after 
subsidence of the infection. In moderately 
severe infections an initial dose of 2 Gm. 
was given. This dose was repeated in four 
hours, following which i Gm. doses were 
administered every four hours. Therapy 
was continued in many of these cases for a 
period of two to five days after all clinical 
evidences of the disease had disappeared. 

The dosage of sulfathiazolc crystals 
locally implanted in wounds varied from 
0.5 to 12 Gm. The extent and severity of 
the wound serving as a guide to dosage. 

Sulfathiazolc is readily absorbed when 
given by mouth. It is also rapidly dis- 
tributed in the tissues and bodj' fluids, 
with the outstanding exception of the 
cerebrospinal fluid. As a result, the oral 
method of administration was favored in 
all these cases. Utilization of intravenous 
sodium sulfathiazolc was reserved for the 
immediate postoperative period and for 
those cases in which drug therapy was not 
tolerated by mouth. The dosage schedule 
for intravenous therapy did not vary from 
that procedure as described above. The 
sodium salt of sulfathiazolc in amounts of 
2 or 3 Gm. was dissolved in 500 cc. of 
distilled water. A dosage of i Gm. was 


dissolved in 100 cc. of distilled water. 
These were given by the slow continuous 
drip method. Alkali therapy so often 
administered with sulfathiazolc was omit- 
ted in this series of cases. 

LABORATORY STUDIES 

Complete blood counts and hemoglobin 
in determinations were routinelj’ per- 
formed on admission of the patient to the 
hospital. These studies were repeated daily 
or every second or third day, depending 
upon the status of the individual case. 
Determinations of sulfathiazolc concentra- 
tions in the blood were carried out daih* 
in a majority of these patients. These con- 
centrations varied from 5 to 15 mg. per 100 
cc. of blood. Concentrations in the blood 
plus the general clinical survey of the 
patient served as a guide to control the 
administration of the drug. 

Routine urine analyses were performed 
on admission. Gross examination of the 
urine was performed daily in all cases. 
Chemical and microscopic examinations 
were performed every second or third day. 
Particular attention was directed toward 
the observation of gross or microscopic 
hematuria. Maintenance of an output of 
1,000 cc. or more of urine in twentj'-four 
hours was particularly stressed. Other 
laboratory procedures were utilized as 
indications in individual cases demanded. 
These included blood cultures, blood chlo- 
rides, plasma protein, carbon dioxide 
combining power, prothrombin determina- 
tions, etc, 

CLINICAL USE 

A total of 207 surgical cases were treated 
with sulfathiazole. For purposes of discus- 
sion these cases are divided into the follow- 
ing groups: (i) Peritonitis of appendiceal 
origin; (2) traumatic wounds; (3) lym- 
phangitis and cellulitis; (4) carbuncles; 
(5) burns; (6) chronic leg ulcers. This 
grouping is based upon a clinical and 
pathologic diagnosis. According to Lock- 
wood" the pathologic character of the 
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infectious lesion is of primarj'^ importance 
in determining the effectiveness of sul- 
fonamide therapy. 

Peritonitis of Appendiceal Origin. One 
hundred and ten patients presenting peri- 
tonitis associated with appendicitis com- 
prise the largest group. These patients 
were observed twice daily. Particular 
attention was directed toward any possible 
toxic effects resulting from the administra- 
tion of sulfathiazole. .Other needs of these 
surgical patients from a modern surgical 
viewpoint were duly considered in each 
instance. These included surveys directed 
toward maintenance of proper fluid, electro- 
lyte, protein and vitamin balance. Ravdin* 
in a recent report states that “no con- 
sideration of fluid and electrolyte loss and 
their restitution is sufficient unless the 
plasma protein is simultaneously con- 
sidered.” This viewpoint was considered 
in treating these patients. Blood or plasma 
transfusions were administered to meet 
individual requirements in which anemia 
and hypoproteinemia were factors. 

Five per cent glucose solutions in normal 
saline were utilized by the continuous drip 
method, giving nothing by mouth, in 
severe cases. Suction drainage, ox3'gen and 
vitamin therapj" were employed to meet 
individual demands. Oxj'tocic drugs were 
avoided. Morphine was routinely' admin- 
istered. Orr® concludes that morphine 
stimulates rhj^thmic contractions of in- 
testinal muscle and raises the muscle tone 
as evidenced by increased intraluminal 
pressure. However, this same author*® in 
a later report concludes that morphine 
may be given with assurance in the treat- 
ment of peritonitis not onK" to increase 
muscle tone but to make the patient com- 
fortable, promote rest, relieve anxietj' and 
minimize thirst. 

Positive cultures for the following or- 
ganisms were obtained. Bacillus coli. Strep- 
tococcus hemoh'ticus. Streptococcus 
non-hemolyticus, and staphiococcus. No 
attempt was made to classiN these cases 
into local, spreading or general peritonitis. 
Ravdin, Rhoads and Lockwood*’ believe 


that little can be gained from such a 
classification since the most important 
problem in appendicitis is infection. The 
difference between the various types being 
one of degree. 

Appendectomy was performed in all of 
these cases. Drainage was used in thirt}'- 
two cases. One patient died in this group, 
a mortality rate of 0.9 per cent. A similar 
series of 130 cases of peritonitis were 

Table i 

CLIN'ICAL CLASSIFICATION OF 207 SURGICAL PATIENTS 
TREATED WITH SULFATHIAZOLE 


Indications No. of Patients 

Peritonitis of appendiceal origin. ... no 

Traumatic wounds 49 

Cellulitis and lymphangitis 19 

Burns 7 

Carbuncles j 

Chronic leg ulcers 17 

Total 207 


analyzed for comparison. Appendectomy 
was performed in each case. Drainage was 
emploj^ed in fourteen cases. All factors 
were constant with the exception that 
sulfathiazole therapy was omitted in this 
latter series. There were three deaths in 
this series, a mortality rate of 2.1 per cent. 
Convalescence was smoother in the sulfa- 
thiazole treated patients. Sulfathiazole 
treated patients were hospitalized for an 
average period of 4.5 daj's less than the 
untreated series. A lowering of the mor- 
tality rate, and a very definite decrease 
in the morbidity rate is revealed as a result 
of this analysis between sulfathiazole 
treated and untreated patients with peri- 
tonitis of appendiceal origin. 

Intraperitoneal implantation of sulfa- 
thiazole was not utilized in this series. 
That the mortality and morbidity rate 
might still be more favorablj' influenced 
b}' this procedure is highl}" encouraging. 
Rosenberg and Wall’- believe that sul- 
fanilamide is not irritating to the peri- 
toneum and that it is advantageous in 
obtaining a high concentration of the drug 
in the peritoneal cavity at the time of and 
immediate!}' following operation. Mueller 
and Thompson’^ report a series of 268 
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patients with acute appendicitis treated 
by intraperitoneal therapy without a 
death. Jackson and Coller^^ state that 
there is no evidence that local application 
intraperitoneally injures the peritoneal 
surfaces, and suggest that chemotherapy 
ofl'ers promise of reducing adhesion forma- 
tion in the peritoneum secondary to 
pyogenic infection. 

Trainyialic Wounds. It has been estab- 
lished by Jensen, Johnsrud and Nelson*^ 
that under certain conditions there are 
distinct advantages in applyingsulfonamide 
compounds directly to tissues. Diveley and 
Harrington'® more recently reported a 
series of fifty-six cases with infected bones 
and soft tissues treated by both systemic 
administration and local implantation of 
sulfathiazole with highly successful results. 
The chief virtue of such a procedure 
according to Spink and Paine'* is that it 
provides much higher concentrations of 
the drugs in a relativelv small area than 
can be obtained when the drugs are ad- 
ministered orally or parenterally. These 
higher concentrations may overcome, at 
least in part, factors that inhibit the anti- 
bacterial action of the compounds. Ac- 
cording to Lockwood® the curative eft'ects 
of sulfonamides are maximal when the 
concentration of the drug is high, when 
the local cellular defense is active, and 
when the concentration of sulfonamide 
inhibitors in the infected area is low. 

In order to obtain this optimum thera- 
peutic result in these forty-nine patients 
presenting traumatic wounds, the following 
principles and procedures were followed: 
Attention directed toward the general 
supportive care of the patient; debridement 
and irrigation of the wound; immobiliza- 
tion of the aflected area; sulfathiazole 
locally applied, and supplemented by oral 
administration in most cases. Infection 
developed in the first of five compound 
fractures treated. Difficulty was experi- 
enced early in treating these traumatic 
wounds. The first case treated by local 
chemotherapy was a traumatic wound of 
the back. Following adequate debridement 


and irrigation the wound was sprinkled 
with sulfathiazole. The wound was closed 
and the drug placed along the suture line 
in order to prevent a stitch abscess. 
Solidification of the drug plus trauma from 
movements while sleeping produced a 
mild pressure necrosis of the skin. This 
practice was discontinued for those regions 
which could not be properly controlled. 
Solidification (caking) of sulfathiazole pro- 
ducing interference with wound healing 
was experienced in the first six patients 
treated. Removal of the drug resulted in 
satisfactory closure. An excess amount of 
serum was encountered in fn'e wounds. 
This was expressed and convalescence was 
uneventful. This early experience with 
caking of sulfathiazole in the wound 
brought up these questions: Does sul- 
fathiazole as a result of solidification act 
as a local mechanical irritant? Does this 
process alter the local absorption of the 
drug? How can this efi'ect be overcome? 
Will minimum implantation locally plus 
oral therapy prove adequate in providing 
a sufficiently high local concentration of 
the drug to prevent or o^Trcome existing 
infection? 

As a result of this early experience the 
patients who followed were treated locally 
with much smaller amounts of the drug, 
supplementing the drug b}' oral adminis- 
tration. This solved the annoying problems 
which were presented. Satisfactory- results 
Avere obtained. There AA'as no interference 
AA-ith Avound healing and no infections AA-ere 
encountered folloAA’ing this procedure. Fer- 
guson,'® in a recent report, states that this 
neAv preparation, microsulfathiazole, Avill 
eliminate these objectionable features ob- 
serA'ed when sulfathiazole is applied locally 
in wounds. 

. Cellulitis and Lymphangitis. The re- 
sults of therapy in nineteen patients AA'ith 
cellulitis and lymphangitis AA'ere unusually 
satisfactory. Tavo patients AA’ith cellulitis 
had seA-ere attacks of the disease with ex- 
tensiA’-e inA-oK-ement, edema, high fever and 
toxemia. Blood cultures Avere all negative. 
Treatment consisted of intensiA^e doses of 
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suifathiazoie maintaining a high concen- 
tration of the drug. General supportive 
measures combined with immobilization, 
elevation and the application of wet dress- 
ings were employed. Surgical interference 
was avoided. A definite improvement was 
noted forty-eight hours following chemo- 
therapy. There were no deaths in this 
group. 

Carbuncles. Five patients presenting 
large carbuncles were treated by surgical 
excision. There was a striking difference in 
response relative to healing between the 
two patients treated locally with chemo- 
therapy and those packed with vaseline 
gauze only. This latter group required on 
an average of eight days longer for com- 
plete healing. The wounds looked cleaner 
and the patients were more comfortable 
when treated by local sulfathiazole therapy. 
According to Lockwood® localized areas of 
tissue necrosis and abscess contain large 
quantities of sulfonamide inhibitor. The 
organisms within such lesions are protected 
against the effects of sulfonamides. Of 
great importance is the surgical treatment 
of sulfonamide resistant lesions. 

Burns. This group consisted of seven 
severely burned patients. The early man- 
agement of these patients consisted of 
debridement, tanning and the use of 
thermoregulated heat over the affected 
area. Plasma transfusions and adrenal 
cortical extract as advocated by Rhoads, 
Wolff and Lee*® were also administered. 
Three of these cases became infected. Sulfa- 
thiazole was applied sparingly to the de- 
nuded surface because of the possible 
danger of too rapid absorption of the drug. 
Skin grafts were successfully used in these 
cases after the field had been treated by 
chemotherapy. A fourth patient presenting 
slight evidence of infection over a large 
burned area of the trunk and upper ex- 
tremities was considered as a possible case 
for local sulfathiazole therapy. However, 
due to large denuded areas present in this 
child of six years of age, fear was expressed 
concerning rapid absorption of the drug 


resulting in toxic manifestations. As a re- 
sult sulfa therapy was not used. The child 
died suddenly twenty-one days following 
the burn. Postmortem examination re- 
vealed the presence of multiple perforated 
stomach ulcers, non-perforated duodenal 
and jejunal ulcers, and peritonitis. An 
acute ulcer of this type occurring in the 
duodenum is called a Curling’s ulcer. These 
acute ulcers according to DaCosta-® occur 
fate following an e.xtensive burn and are 
probably due to sepsis. Sulfathiazole ther- 
apy might have prevented a fatality in this 
patient. Of equal importance is the finding 
of this rare ulcer. 

Chronic Leg Ulcers. These lesions are 
commonly the site of low grade mixed in- 
fection. The purulent stage in seventeen 
chronic leg ulcers were controlled by apply- 
ing sulfathiazole directly over the wound. 
Epithelialization was hastened in two 
cases by placing pinchgrafts in the granulat- 
ing area. Saphenous ligation preceded local 
chemotherapy in five instances. The results 
in this group were highly satisfactort'-. 

TOXIC EFFECTS 

Toxic symptoms referable to sulfathia- 
zole therapy were comparativeh* rare and 
mild. The\' were noted in twentj'-seven, or 
13 per cent of the 207 patients treated. 
There were no deaths in this series as a re- 
sult of toxicity from sulfathiazole therapy. 

Nausea and Vomiting. During sulfa- 
thiazole administration nausea and vomit- 
ing were noted in 2.9 per cent of the 
patients. In no instance was this sj'mptora 
severe enough to necessitate discontinu- 
ance of the drug. 

Cyanosis. This was obserx^ed in 4.8 per 
cent of the patients. This was of a mild 
degree in all cases. No difficulties were 
experienced from this source. 

Drug Fever. The appearance of this 
toxic manifestation occurred in 2.4 per cent 
of the patients. This was sufficient reason 
to discontinue the drug and force fluids. 

Dermatitis. This was observed in three 
patients. Dermatitis appeared between 
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the sixth to the ninth day of therapy. 
These cleared up with the discontinuance 
of the drug. 

Leukopenia. A drop in the leukocyte 
count to below 4,000 per cubic millimeter 
was noted in two patients. This occurred 
early in our series. The drug was continued 
without producing any serious disturb- 
ances. Long et al."^ state that no deaths 
have been reported from disturbances of 
the white cells during the first twelve days 
of chemotherapy. 

Hematuria. Microscopic hematuria was 
noted in one patient on the eighth da}' of 
therapy. Gross hematuria was not ob- 
served in any of these patients. Chemo- 
therapy was discontinued in this patient. 
Convalescence was uneventful. 

Acute Agrayiulocx'tosis. This rare toxic 
manifestation was not encountered in this 
series. It is of interest from the viewpoint 
that no deaths from acute agranulocytosis 
were reported following sulfathiazole ther- 
apy up to June, 1941. At this time Hoyne 
and Larimore*' reported the first uncom- 
plicated case in which acute agranulocyto- 
sis developed after prolonged medication 
with sulfathiazole, terminating in death. 


Table n 

INCIDENCE OF TOXIC REACTIONS (207 CASEs) 


Toxic Effect 

No, of 
Cases 

1 

Per 

Cent 

Wjiiisf'.n /inH mild 

6 

2.0 

4.8 

Cvanosis, mild 

10 

Derniititis 


I . J. 



2 ,S 

Drug fever* j 

2 


Hematuria, microscopic* 

I 

0.5 

0.0 

Hematuria, gross | 

i 

1 0 

1 


* Drug discontinued, fluids forced. 


CONCLUSION'S 

1. Rigid adherence to surgical principles 
must be folloAved in all instances in which 
chemotherapy is employed. 

2. Surgery combined with sulfathiazole 
therapy has reduced the mortality and 


morbidity rate in peritonitis of appendiceal 
origin. 

3. Surgical lesions characterized by a 
minimum of tissue destruction as seen in 
cellulitis and h'mphangitis respond unusu- 
ally well to chemotherapy. 

4. The caking effect of sulfathiazole may 
produce interference with local wound 
healing. 

5. Wound infections present in chronic 
leg ulcers and burns can be satisfactorilv 
controlled by local chemotherapy. 
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Dl'uing litis period (the late Middle Ages) the tliree pressing medical 
problems with which Europe had to contend were the care of lepers, the 
elimination of prostitutes, and the stamping out of the plague. This age 
succeeded in exterminating leprosy, though by most inhuman means. The 
plague raged furiously at times and decimated hamlet, city and country; 
but it had its crisis and abated. Prostitution remained perennial and un- 
solved. The ravages of venereal diseases from this source, the spread of 
disorderly conduct, and the moral dccreptitudc interested medical, secular 
and ecclesiastical authorities. 
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B OUGON,' in 1812, reported the first 
aneurysm of the coronary artery. 
During the following 116 years only 
thirty cases are recorded according to the 
excellent review of Packard and Wechsler.- 
Snyder and Hunter,® in 1934, reviewed 
three cases of aneurysms of the coronary 
arteries published in the interval between 
1928 and 1934 and added a fourth. Harris, ■' 
in 1937, reviewed the literature on aneurys- 
mal dilatations of the coronary arteries. 
This author reports three cases from the 
literature which are not included in 
previous reviews and adds one additional 
case, making a total of thirty-eight re- 
corded to 1937. 

Six cases of aneurysms on the coronary 
arteries which have not been included in 
the previous reviews have been found in 
the literature.®-*® Seven cases have been 
reported since 1937-**-*' A grand total of 
(ifty-one cases of aneurysms associated 
with the coronary arteries, therefore, has 
been recorded. In some of these reports 
the authors have used the diagnosis, 
“coronary aneurysm,” very loosely. To 
illustrate, the case of Schuster** is an 
aneurysm of the sinus of Valsalva, only, 
with secondary involvement of the coron- 
ary artery. 

In this paper as in any similar review, it 
is diflicult to classify satisfactorily all the 
cases since sometimes the data are meager. 
The reviewers-® ' have usually analyzed 
and discussed the individual cases of 
coronary aneurysms included in their 
papers. Packard and Wechsler- include 
considerable clinical data in their article. 
They find that (1) the condition is three 
times as common in males as in females; 
(2) etiologically, the cases can be divided 


into two main groups: mycotic-embolic 
and arteriosclerotic; (3) the mycotic- 
embolic aneurysms occur in association 
with an acute or subacute bacterial endo- 
carditis of the aortic valve; (4) the average 
age is twenty-seven; (5) in the arterio- 
sclerotic group, a marked coronary sclerosis 
is present; the average age is fifty-seven; 
(6) syphilitic meso-aortitis occurs in only 
three cases in their series; (7) trauma 
plays an insignificant etiologic role; (8) 
there are neither pathognomonic symp- 
toms nor physical signs which make possi- 
ble an antemortem diagnosis of a coronary 
aneurysm. Snyder and Hunter’s® review 
is concerned primarily with a discussion 
of aneurysms arising in the sinus of 
Valsalva associated with syphilis. The case 
they report is syphilitic. Harris* discusses 
congenital anomalies of the coronary arter- 
ies in both man and some of the lower 
animals. 

The following observations of Packard 
and Wechsler- are significant in the study 
of aneurysms of the coronary arteries: 
“When the aneurysm is single, it is prac- 
tically always situated immediately beyond 
the coronary orifice, within the first inch 
of its course. The others, including the 
multiple aneur3-sms are usualh' found at 
the point of division of the artery.” 
Forbus*® has studied in detail the aneu- 
r^'sms that develop at the point of bifurca- 
tion of the medium size cerebral arteries. 
He concludes that these aneur^-sms develop 
in association with defects in the muscular 
coats which are located at the apex of the 
acute angle formed b^* the division of the 
vessel. Data are meager on the frequenev 
in which this defect occurs in the medium 
size arteries. It was present in only two 
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coronary arteries in a group of nine cases, 
in two mesentery arteries in a group of 
nine cases and twenty-five times in thirty- 



Fig. I. A, the aneurysms located at the bifurca- 
tion of the left coronarj' artery are shown 
here. The thrombus in the circumflex branch 
is in the upper left hand corner of illustration. 
The infarction of the left ventricle is obvious. 
Lower insert shows aneurysms on the right 
coronary artery. The aorta is to the left. 

three cases of cerebral arteries.'® Muscular 
defects have been seen by Forbus'® in the 
arteries of the kidneys and of the pul- 
monary system. He suggests that the 
muscular coat at the bifurcation of two 
vessels fail to fuse completelj- during 
embryonic life and that this defect con- 
stitutes a “locus minoris resistentiae ” in 
the vessel wall. It is true that aneur3’sms 
may arise in the medium size arteries 
from causes other than congenital defects. 
It is most likely, however, that anjr aneu- 
rysm occurring either in or near a bifurca- 
tion of such a vessel develops as a result 
of this defect. 

CASE REPORT 

F. M. was a thirtx'-three year old colored 
male. Four days previous to his admission to 
the hospital he was awakened at 4:00 a.m. by 
a sudden substernal pain. This pain, during 


the first twenty-four hours following its onset 
shifted to the left chest and epigastrium. On 
admission, the patient complained of pain in 




Fig. 2. A diagrammatic sketch of the location of 
the four aneurysms on the right and left 
coronary arteries. 


the left chest and orthopnea. The temperature 
was 102°F., the pulse was 120, the respirations 
were 22 and the blood pressure was 80/60. He 
was well developed, alert, co-operative, and 
did not appear acutely ill. The heart was 
symmetrically enlarged and the sounds were 
distant. The cardiac rate was rapid but regu- 
lar. The apex beat was present in the fourth 
and fifth intercostal spaces and extended 2.0 
to 3.0 cm. on either side of the midclavicular 
line. An electrocardiographic tracing indicated 
the presence of an occlusion in the left coronap' 
artery. Pulmonary' congestion was present in 
the lower portions of the lungs at the time of 
his admission to the hospital. 

The patient improved following hospitaliza- 
tion. The temperature subsided after approxi- 
mately four days. On the eleventh hospital 
day the patient developed an acute respiratoiy 
distress. He sat up in bed and gasped for 
breath. Moist rales rapidly developed through- 
out his chest. Respiration grew progressively 
more shallow and he died four hours following 
the onset of this respiratory distress. 

The red blood ceil count, the white cell 
count and the hemoglobin were normal. The 
Kahn test was negative. The autopsx' was 
performed three hours follorving death. 

The only pathological changes observ'ed in 
this case were associated with the heart. It 
weighed 450 Gm. A fibrinous hemorrhagic 
exudate was present over the epicardium. It 
was most extensive in the area of the left 
ventricle. The myocardium in the (eft ventricle 
and the greater portion of the interventricular 
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septum was necrotic. The necrosis occurred in 
that portion of the cardiac muscle supplied by 
the anterior descending branch of the left 


at which point it dilated to a diameter of 

1.0 cm. (Fig. 2.) This annular aneurysm ex- 
tended along the artery for approximately 



Fig. 3. These three microphotographs arc from the aneurysm on the right coronary artery 
located proximal to the aorta. The arrows indicate the direction of the flow of the blood, a, the 
lumen of the small arterial branch is indicated by x. The margin of the aneurysm is located in 
the acute angle formed by this vessel. The intima is markedly hypertrophied and the muscularis 
stops at the margin of this aneurysm, b, the wail of the aneurj-sm is formed primarily by 
hyaline connective tissue. A thrombus is attached to the intima. c, note the thick intima and 
tiie abrupt interruption of the muscularis at the distal margin of the aneurj-sm. The opposite 
wall is normal. 


coronary artery. Only a few inflammatory 
cells infiltrated the necrotic myocardium. An 
extensive fibrosis was present throughout the 
area of the myocardial necrosis. 

An aneurysm 2.0 by 1.5 cm. was present on 
the left coronary artery at a point i .5 cm. distal 
to its orifice. (Figs. i.\ and 2.) This aneurysm 
was located at the point of bifurcation of the 
anterior descending and circumflex branch. 
The muscularis of the vessel wall rapidly 
decreased in width as the wall of the aneurysm 
was approached. The intima became greatly 
thickened. The internal and external lamellae 
gradualU’ decreased in amount as they ex- 
tended into the wall of the aneurysm. The 
adventitia was increased in amount. In some 
areas the wall was formed by hyaline connec- 
tive tissue which was continuous with the 
intima on one side and the adventitia on the 
other. Few round cells infiltrated the adven- 
titia. An atherosclerotic process occurred along 
the inner surface of this aneurysm. 

The orifice of the circumflex branch is shown 
at the proximal end of the aneurysm inferior to 
the opening of the left coronary artery. (Fig. i .) 
It was grossly normal for a distance of 1.5 cm. 


2.0 cm. A small artery had its origin in this 
aneurysmal dilatation. The lumen of this latter 
vessel was partially occluded by a sclerotic 
plaque. 

The anterior descending branch of the left 
coronary artery originated from the distal part 
of the aneurysm and e.\tended along the 
anterior longitudinal sulcus. A recent thrombus 
occluded this vessel at a point immediately 
distal to the aneurysm. 

The right coronary artery was examined by 
removing the adjacent fat before the lumen 
of the vessel was opened. An aneurysm was 
present on this artery at a point 0.5 cm. distal 
to the wall of the aorta. This aneurysm was 

1.0 cm. in diameter and was located at the apex 
of the acute angle formed by a large branch 
leaving the right coronary artery. (Fig. ib 
and 2.) A second aneurysm was present on the 
right coronary 5.0 cm. from the aorta. This 
annular aneurysmal sac was 1.0 cm. in diam- 
eter and involved 2.0 cm. of the lumen of the 
artery. A small branch left the coronary arter\' 
in this aneurysm. (Fig. 2.) Serial sections were 
made from the two aneurj-sms on the right 
coronary artery. Some of the sections were 
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st.'iiiic'fl wilii licm.’iloxyliii ■'hh! cosin while inlini;! I)ccnine m-'irhcdly thichctied in llic vvall 
Olliers were stnined to dcmoiistrnlc the claslic of llic vessel on both sides of tlie aneurysm 
tissue. (Fig. 4!i.) The rnuscularis either completely 
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1 lislologieal studies of the aneurysm located 
at the hifurealion of the vessels on the right 
coronary showed a marhed alleratiim in the 
intiniii, media and adventitia at tlie point 
where the stie began. The intinia was tre- 
mendously thiehened. fFig. 3c.) 'I'lie wail of 
the .sac was formed primarily by hyaline 
connective tissue. 'I'lie internal elastic mem- 
brane flisaiipeared at the border of the sac. 
(big. 3A.) 'I’lie muscular coat likewise alnmst 
completely disajjjreared at the border of the 
sac, only a small amount being irresent in the 
wall. (Fig. 310) 'Fhere was only a mo<lerate 
amount of adventitia over the wall of the sac. 
An occasional round cell was jiresent in the 
widl. A thrombus was present in the lumen 
of this aneurysm. (1‘ig. 311.) 'i'lie base of this 
thrombus was organized. The vessel wall oppo- 
site to the aneurysmal dilatation was normal 
e.xeept for the presence of a small amount of 
atliero.sclerosis. (Fig. 311.) 

'Pile histological changes in the aneury.smal 
fiilatation on the right coronary located distal 
to that de.seribed .above were ()uite flid’erenl to 
tiio.se previously described. 'I'lie intima, media, 
and adventitia were normal until they ap- 
liroaehed the aneurysmal dilatation, 'Fhe 


stopped or became markerlly decreased at tlie 
margin of the dilatation. 1 he internal and 
external lamellae also either stopped here 
or they became markedly fragmented. 'Fhe 
wall of the aneurysm was composed of hyaline 
connective tissue with areas of ealcilieation. 
l^ortions of the fragmented and greatly dis- 
torletl rnuscularis were present in some areas 
<if the wall. (Fig. .{a.) There was a moderate 
amount adventitia in the wall. Few round 
cells infiltrated this portion of the aneurysm. 
As far as w e could determine from our examina- 
tion there were no vessels leaving the aneurys- 
mal dilation at the point where the rnuscularis 
was so distortetl. 

The orifice of each of the coronary arteries 
was normal. The aortic valve showed only a 
few .sclerotic plat|ues. There was essentially no 
atherosclerosis in the aorta. All the valves of 
the heart were normal. The cavities were 
moderatelj' dil.ated. 'fhere was congestion of the 
viscera and a bilateral hydrothorax (right 
1,400 cc, and left 900 cc.j. 

Anatomical diagnosis: multiple aneury.sms 
on the right and left coronary artery (con- 
genital); recent thrombosis of the de.scend- 
ing brunch of the left coronary artery; acute 
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myocardial infarction of the left ventricle; 
acute fibrinous pericarditis; dilatation of the 
right and left ventricular cavities; chronic 
passive congestion of viscera; pleural effusion, 
bilateral (left 900 cc., right 1,400 cc.). 

Petechiae in the mucosa of the intestinal 
tract; a minimum amount of coronary sclerosis; 
small calcified nodules in the lungs; diver- 
ticulae in the colon; fibrosis of the myo- 
cardium in the left ventricle (old infarction) 
and laceration of the skin over right foot. 

REMARKS 

T\yo of the four aneurysms occurring 
on the coronary arteries in this case are 
located at either the point of bifurcation 
or at the point where a branch leaves the 
parent vessel. Defects in the coronary 
arteries in such locations have been demon- 
strated by Forbus.*^ We, likewise, have 
found a similar defect in the left coronary 
artery in a boy fourteen years of age. 
(Fig. 5.) Aneurysms occurring at the point 
of bifurcation of the cerebral vessels have 
been attributed to a similar defect. It 
appears likely that two of the aneurysms 
in our case may have developed on account 
of a medial defect which may be explained 
on a congenital basis. 

The two aneurysms which occurred as 
an annular dilatation on the anterior 
descending branch of the left coronary 
and on the right coronary arteries appar- 
ently represent a difl'erent type of develop- 
ment than those occurring at the bifurcation 
of the coronaries. Only one of these 
two annular aneurysms were studied his- 
tologically. This aneurysm differed from 
those occurring at the point of bifurcation 
of the coronary artery in that the intima 
and the muscularis in the wall of each side 
of the vessel was distorted. There was 
some arteriosclerosis in the wall of the 
artery at the point of this aneurysm. In 
our opinion one could not say conclusively 
that this aneurysm developed as a result 
of the arteriosclerosis. The absence of an 
inflammator}’ reaction in the wall of the 
artery would not be conclusive evidence 
that this annular aneurysm did not follow 
an inflammatory process; however, one 


could not conclude that it did develop 
secondarily to an inflammatory reaction. 
Congenital defects in the wall of arteries 



Fig. 5. Point of bifurcation of left coronary 
arteiy in a boy fourteen years of age. Observ'e 
the failure of fusion of the muscularis of the 
two vessels at the acute angle. The adventitia 
and the intima are continuous. The intima is 
thicker than normal. Congenital defects such 
as this may be the etiological process in the 
development of aneurysms. 

have been observed b}' several investigators 
and their observations have been discussed 
by Forbus.’® From this discussion it 
appears likely that the two annular 
aneurysms occurring on the right coronary 
and the anterior descending branch of the 
left coronary artery may have resulted 
from a congenital defect in the walls of 
these vessels. 

The frequenc}’ in which aneurysms 
develop at the points of division of the 
coronary arteries has been emphasized 
by Pacher and Wechsler.- These investiga- 
tors observed that when aneurj’^sms are 
single they occur within the first inch 
of the coronary vessels. The aneurysms 
described by Vogelsang*® and Monahor*® 
appear to be identical in location with 
two in our case. Both investigators consider 
that their case developed on the bases of 
syphilis.. 

There is some atherosclerosis in the 
coronary arteries in our case. There is 
neither a history nor serological nor 
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pathological evidence of syphilis in this 
patient. The histological changes in the 
coronary vessels and the wall of the 
aneurysm do not indicate that a previous 
inflammatory process might have been 
the bases for the development of these 
aneurysms. 

It is obvious from a review of the litera- 
ture that aneurysms occurring on the 
coronary arteries arc rare. Many of the 
reported cases result from embolic and 
mycotic phenomena. Some of the an- 
eurysms apparently dc\'c]opcd in associa- 
tion with rheumatic arteritis,’* while others 
are a,ssociated with arteriosclerosis'"' and 
syphilis.'"’ ft is suggested that some of 
these aneurysms in previous publications 
may have developed on the bases of a 
congenital defect in the media of the 
artery.’^'”’ 

The infrequency in which a medial defect 
occurs at the bifurcation of the coronary 
arteries is indicated by the obserwations of 
Forbus,'* Furthermore, it must be remem- 
bered that aneurysms do not always de- 
velop when there is present a muscular 
defect in the cerebral, mesenteric, and 
coronary arteries. The pathological data 
at this time apparently /ustify the con- 
clusion that aneurysms may develop on 
the coronary arteries either at the point 
of bifurcation or in the angle formed by 
a branch leaving the parent vessel as a 
result of a congenita! defect in the devel- 
opment of the media of the arteries. It has 
been suggested by Forbus’® that this 
defect results from the failure of the media 
to fuse in the wall of the two branches. 
The wall of the artery, therefore, is 
potentially weaker at the bifurcation than 
elsewhere. We are not familiar with the 
frequenc}^ in which congenital defects 
occur in the wall of arteries at points other 
than at the bifurcations, however, it 
would appear that the development of 
aneurysms in such locations is infrequent. 

SUMMARY 

The fifty-second case of an aneurysm 
occurring on the coronary artery is re- 


ported. It is suggested that the aneurysms 
located at the bifurcation of the major 
branches of the coronary arteries develop 
as a result of a congenital defect which 
occurs in the media of the artery. 

The cases of aneurysms occurring on 
the coronary arteries previously reported 
arc briefly reviewed. It appears that some 
of these may have developed as a result 
of a defect at the point of bifurcation of 
the coronary ve.ssels. The location of some 
of these aneurysms in regard to the aorta 
and the branches of the coronaries is 
similar to that in our case. 

Etiological agents other than congenital 
defects may produce aneurysms in the 
coronary arteries. 
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D uring the past few years there 
has been a vast amount of ex- 
cellent work done in many labora- 
tories on the subject of wound healing and 
the type of sutures which will facilitate 
the best end results. Until about ten years 
ago, it was generally believed, although 
there were a few serious students who 
clung to the use of silk, that catgut was the 
ideal suture material. When reports of 
wound disruptions, the frequency of stitch 
abscesses, wound infections, hematomas, 
etc., began to fill the literature it became 
evident that there was ample room for 
great improvement. Since that time manu- 
facturers, as a result of these disclosures 
and the pressure it brought upon them, 
have evolved finer sizes of catgut and 
incomparably more efficient methods of 
sterilization. It is, undoubtedly, true that 
more and better types of all varieties of 
suture materials are being produced at 
present than at any time in our historjL 
However, general knowledge of this prog- 
ress has not penetrated into the surgical 
consciousness of many of our confreres 
and no material has j^et emerged that fills 
every need. As a logical consequence, there 
is good reason for a periodical review of 
the subject, for a critical examination of 
widely held views, for discarding notions 
which have been proved to be fallacious 
and for an earnest attempt to improve our 
results by intelligent application of re- 
cently acquired information. It is to those 
surgeons who are not entirelj^ satisfied 
with their present results that this essay 
is addressed. As a preliminary to a more 
detailed discussion of the subject, a brief 
restatement of certain basic surgical prin- 
ciples might not be out of order. 

First, the only purpose of any suture, 
absorbable or non-absorbable, is to hold 


tissues in approximation until such time 
as they are able to reunite. 

Second, it is quite obvious that the 
smallest amount of any material should 
be used that will safel}' accomplish this 
result. 

Third, the holding power of tissues for 
sutures (tissue tension) should always be 
kept in mind. RoughR speaking, this 
figure is in the neighborhood of three 
pounds, which is approximately the tensile 
strength of o or oo catgut or No. i silk. 
There is seldom any necessity for using 
larger sizes, as they either cause complica- 
tions (stitch abscess, allergic reactions, 
etc.,) or defeat their own intended purposes 
bj'^ cutting through tissues. 

Suture materials are divided into two 
classes; absorbable i.e., catgut, non-ab- 
sorbable, i.e., silk, njdon, cotton, linen, 
plastigut, stainless steel wire, equisetene, 
etc. 

The most important varieties of catgut 
are plain or chromicized. Plain catgut is 
employed where quick healing takes jplace 
and where rapid absorption is desired, 
for instance in serosa and mucosa covered 
surfaces, and for the ligation of small blood 
vessels. Chromic catgut should be selected 
for approximating fascia! and connective 
laj'ers and for tying the larger blood ves- 
sels. The thrombus which immediately 
forms in a small blood vessel may be 
depended upon for hemostasis, but in the 
larger arteries or veins the process of 
fibroplasia and connective tissue formation 
is the important factor of safety and it is, 
therefore, desirable to ligate these struc- 
tures with catgut which is slowly absorbed. 

It should also be pointed out that certain 
tissues, i.e., skin, subcutaneous fat, muscle 
and mucous membranes do not tolerate 
any sort of catgut very well. The skin being 
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filled with hair follicles and sebaceous 
2[lands which almost always contain bac- 
teria is quite prone to infection. The sub- 
cutaneous fat has but little holding power 
and probably should not be sutured unless 
it is necessary to obliterate “dead spaces,” 
in which event the very finest sizes ooo 
or 0000 should be utilized. Muscles are in 
much the same category as subcutaneous 
fat, and when they must be drawn together, 
it is much better to approximate very 
carefully their fascial envelopes with in- 
terrupted sutures of fine chrome gut. 
Mucous membranes are likewise ^'ery 
prone to become infected, or to be torn 
by the larger sizes of sutures, and for this 
reason the very finest catgut (oooo or 
00000) threaded on small needles will give 
the quickest and strongest type of union. 

All catgut sutures, whether plain or 
chromic, are foreign bodies and as such 
excite an inflammatory tissue reaction in 
order that they may be absorbed. Many 
interesting studies have shown that the 
degree of this reaction depends almost 
entirely upon the amount of catgut used. 
A No. 2 chromic doubled running suture 
will cause a great deal more exudation, 
lymphocj'tic and leucocytic invasion, and 
more firbroplastic proliferation than a 
No. 00 interrupted stitch. Literally, mil- 
lions of cells are destroyed in the process 
of digestion and absorption and naturally 
the more catgut with triple knots, etc., 
inserted into the wound, the more body 
cells must die in the process of removing 
the foreign body. That is the prime reason 
for the reddened, inflamed appearance of 
wounds sutured with large amounts of 
catgut. The surgeon should always remem- 
ber that his gentlest eft'orts cannot fail to 
do tremendous damage to millions of 
delicate living cells and he should develop 
a technic that will minimize this harmful 
effect as much as possible. The idea held by 
a good many individuals that large amounts 
of suture materials protect against hemor- 
rhage and give greater strength to a recent 
wound is entireh* fallacious as digestion 
and absorption of excessive amounts of 


foreign bodies can only cause considerable 
exudation, weaken the thread strength 
of the suture and greatl}" slow the healing 
process. The tissues which should be 
producing fibroblasts preliminary to the 
laying down of completed connective 
tissue are kept busy getting rid of the 
catgut. There is a vast distinction between 
sewing up a piece of cloth and uniting 
living, breathing delicate filaments of cells. 

In this connection a word about the 
best manner in which to secure a good 
strong wound, as repeatedly demonstrated 
in experimental surgery, might not be 
amiss. Briefly, fascia or connective tissue 
layers should be approximated by sutures 
not larger than No. o or oo chromic or 
No. I silk and interrupted stitches should 
be placed at right angles to the direction 
of the fibers of the supporting structures. 
If stitches are inserted along the grain of 
the tissues, they are likely to tear out. 
If sutures larger or stronger than the 
holding power of the connective tissue 
layers are used, they will either cause an 
unnecessary amount of exudative reaction, 
or tear through and thus defeat their 
intended purpose. Long experience of a 
great many surgeons has shown that about 
i cm. (one-third of an inch) is the proper 
distance between sutures. Many ventral 
herniae owe their origin to a continuous 
suture of No. i or 2 chromic catgut, per- 
haps doubled, which lost its thread strength 
on the third or fourth day postoperatively 
and permitted the posterior sheath of the 
rectus to open widely when the patient 
retched or coughed. The small amount of 
time saved in employing a continuous 
stitch rather than interrupted sutures is 
hardly worth while in the light of the 
ultimate results achieved. 

Non-absorbable sutures are of various 
sorts, silk, nylon, cotton, equisetene, linen, 
plastigut, stainless steel, etc. In general, 
they do not cause as much irritation to the 
tissues as does catgut and the healing 
which follows their use is often spoken 
of as “dry healing” in contrast to the 
exudative reaction of all catgut which is 
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popularly termed “wet healing.” The ideal 
material has not yet been developed and 
those listed above differ among themselves 
in the degree of tissue irritation produced 
and in the mechanical features incident 
to their employment. Cotton was intro- 
duced several years ago and is probably 
an excellent material. Stainless steel wire 
is becoming popular in some localities. 
Had either cotton or stainless steel been 
used originally they might be the choice 
of most surgeons at the present time, but 
it so happens that silk was first introduced 
by Kocher and afterward used in America 
by Halstedt, so it remains the most impor- 
tant of the non-absorbable materials. Any 
remarks concerning the use of silk maj^ 
with perfect propriety be applied to the 
other very excellent substitutes. 

The general surgical principles embodied 
in the use of suture materials should 
properly be the same regardless of the 
type involved. However, there has grown 
up in the United States two schools of 
thought on the matter, and two resulting 
technics which differ in many important 
details. In general, it may be said that 
surgeons who employ silk are likely to 
understand better the newer discoveries 
in wound healing, or at least to put them 
into dail)^ practice, and to cultivate a 
greater respect for tissues than those who 
use absorbable material. The knowledge 
that they are inserting into the tissues 
something which will remain there for 
years may predispose to caution. At an3' 
rate surgeons who emploj" silk take a little 
more time to perform operations, use 
smaller sizes of sutures, smaller instru- 
ments, take tin}' bites of tissue, are perhaps 
slightly more careful about hemostasis, 
emplo}' more interrupted sutures and cut 
the ends of knots more closel}'. Issue might 
be taken with these rather broad state- 
ments, but anj' individual who has ob- 
served a great many American surgeons 
work in different parts of this country will 
probably agree that, for the most part at 
least, thej' are quite true. 

Silk has certain inherent advantages. 


It can be boiled repeatedly without im- 
pairing thread strength to a marked 
degree and this obviousl}' means better 
sterilization.- The excellent work done in 
the standardization and sterilization of 
catgut during the past few j'ears has greatly 
improved the product but despite all this, 
the sterilitj' of catgut does not compare in 
efficienc}' with that of silk. As mentioned 
in preceding paragraphs, silk does not 
produce the intense exudative and pro- 
liferative reaction of catgut and as a result 
the wound closed with this material will 
regain its strength more rapidl}'. In general, 
the silk wound will heal in two or three 
daj's less time than the one closed with 
catgut and will give a better and stronger 
scar. Owing to a combination of these 
favorable factors, there will be fewer 
wound infections or wound disruptions 
as has been well shown by numerous 
statistical review's. From the mechanical 
standpoint, braided or tw'isted silk is not 
so likely to slip at the knot. When economy 
is considered, and it is a factor of interest 
to hospital administrators in this period 
of rising prices, the cost of silk is approxi- 
matel}' one-fifth that of catgut. 

One drawback to the universal emplo}'- 
ment of silk has been the lack of uni- 
formity with respect to sizes among the 
various manufacturers. However, the re- 
cent action of the U. S. Pharmacopeia 
(12 Decennial Revision) in publishing 
standard nomenclature for size designa- 
tions, permissible range of size variation 
and minimum tensile strength standards 
and correlating such specifications wdth 
similar tables previousl}' released for catgut 
w'ill have a very helpful effect. Up to the 
present time, surgeons who might occa- 
sionally use silk w'ithout a thorough knowl- 
edge of its tensile strength w'ould 
unconsciousi}' feel that the silk suture 
would need to be the same size as the catgut 
w'ith w'hich thej' were very familiar and 
might, for instance, ask for No. 5 silk w'hen 
C. or No. I w'ould better suit their purpose. 
When they failed to secure the results the}' 
had e.\pected, they w'ere inclined to blame 
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the suture material without carefully 
examining the other important factors 
involved. 

There are some contraindications to 
the use of silk: It should not be inserted 
in any hollow viscus, i.e., the gallbladder, 
the urinary bladder, or to unite the 
mucosal layer of the stomach or small 
bowel. Concretions have formed on suture 
ends in hollow viscera. In the small bowel 
when anastomoses have been performed, 
small erosions and ulcers have been found 
at the site where the stitch perforated the 
mucous membrane. In this connection, 
it should be remembered that silk is not 
intended to be used as a continuous stitch 
as it strangulates tissue. A possible excep- 
tion to this rule is in closure of the peri- 
toneum where a running stitch does not 
appear to cause trouble. Likewise, it has 
been considered unwise to rely upon silk 
in infected wounds although Shambaugh 
and Dunphy, in 1937, very carefully in- 
vestigated this problem and found no 
logical reason for this widely held opinion. 
In closing external wounds with silk it 
should be remembered that if the larger 
sizes are employed and there is any reason 
to suspect that the operative field is not 
reasonably free from harmful bacteria 
there is likelihood that some of the liga- 
tures mav slough through the skin at a 
later date. The small sinus which results 
IS merely a minor annoyance to the patient 
and the surgeon and always heals as soon 
as the offending stitch has been extruded. 

A practical consideration in the selection 
of suture material is that most hospitals 
and most nurses are trained in the use of 


catgut and quite familiar with its proper- 
ties while they are not equally informed 
as to the advantages and disadvantages 
of the non-absorbable sutures. As a result, 
a certain amount of education and very 
careful supervision is required on the 
part of the surgeon who would employ 
unfamiliar materials. If he does not take 
the time and trouble to watch details, the 
ultimate result may be failure to secure 
the quick, firm healing he has been lead to 
expect. 

The purpose of this discussion is not to 
attempt to con\'ert the surgeon who em- 
ploys catgut to the use of non-absorbable 
materials but rather to induce him to 
reconsider his technic in the light of results 
achieved by users of silk. It has been 
repeatedly and clearly demonstrated that 
wound healing can be accelerated and the 
numbers of infections diminished by use 
of smaller sizes of catgut, careful hemo- 
stasis, interrupted sutures, avoidance of 
mass ligation of large pieces of tissue, etc. 
General adoption of these safe and sane 
surgical principles ma}" enable users of 
catgut to approximate the excellent results 
which have long been commonplace to 
surgeons who use silk. 

Many men are too busy in their ordinary 
tasks and with the heavy responsibilities 
thrust upon them in eA*eryday life to give 
much thought to such matters but if a 
perusal of this article will cause them to 
review their knowledge of wound healing 
and thus improve their operative technic, 
it will give added luster to the honorable 
profession of which we have the good 
fortune to be members. 





SIGNIFICANCE OF SCHWANNOMAS AS A FACTOR IN 
OBSCURE CASES OF APPENDICITIS* 


William R. Laird, m.d. and Lewis E. Nolan, m.d. 

MONTGOMERY, WEST VIRGINIA 


A PPARENT discrepances between the 
clinical and anatomicopathologic 
findings in appendicitis are only 
too familiar to both surgeons and pathol- 
ogists. Not infrequently a vermiform 
appendix is called normal bj’' the surgical 
pathologist after a cursory examination of 
one or two sections fails to disclose infiltra- 
tion of the wall with exudative cells. Such 
a practice often proves embarrassing to 
the surgeon, and is a source of controversy^ 
between surgeons and pathologists. In 
other cases the specimen is described as an 
“interval appendix” or a “chronic ap- 
pendix” indicating failure to discover the 
underlying disorder. 

The authors are of the opinion that gross 
and microscopic study of the removed 
appendix should include a search for such 
factors as examination of the contents of 
the appendix for evidence of catarrhal 
inflammation and intestinal parasites, e.g., 
oxyuris vermicularis; anomalies of the 
valve of Gerlach; interference with the 
circulation from ptosis, overmobility of 
the cecum, unusual external pressure; 
fibrosis with stenosis; foreign bodies, feco- 
liths; carcinoids and other neoplasms; 
evidence of peri-appendicitis; evidence of 
both infection and obstruction, acute 
kinking by a band or fold; endo- 
metrial implantation; mucocele, and the 
presence of schwannomas often described 
as neuromas or neurinomas. 

The terminations open to inflammation 
of the appendix are resolution with return 
to normal; tissue destruction, suppuration, 
gangrene and rupture; and finally healing 
with formation of cicatrices. The entire 
mucosa may' be converted to a fibrous 
mass with obliterations of the lumen. The 


latter condition is often mistakenly diag- 
nosed as chronic appendicitis. The fallacy 
of this term lies in the fact that inflamma- 
tion is a local reaction to an irritant and it, 
therefore, follows that inflammation is a 
process and not a state. Fibrosis of the 
appendix must either be regarded as an 
atrophic retrogressive process" associated 
with advance in years, or as a result of a 
previous inflammation and not the indica- 
tion of an existing inflammatory' process. 
Corelation of pathological findings and the 
clinical course is of inestimable value in the 
solution of this controversial question. 

Appendiceal fibrosis or obliteration of 
the lumen is well known to both surgeons 
and pathologists; however, it was not 
until the work of Maresch' and Masson,- 
in 1921, that neurogenic appendicitis as 
an entity', was considered. Masson observed 
that in many' adults with history' of 
previous attacks of appendicitis, there ^yas 
narrowing of the lumen, great diminution 
or absence of ly'mph follicles, thickening of 
the submucosa, hy'pertrophy' of muscle and 
hy'perplasia of the nerves of Neissner s 
and Auerback’s plexuses. 

The neuromas arise from the peri- 
glandular nerve ple.\'us in the mucous mem- 
brane. Argentaffin cells have been demon- 
strated actually' inside the nerve fibers. 
These cells apparently' arise from the 
epithelium that lines the bottom of the 
glands of Lieberkuhn by a process of 
budding and then ingrate into the nerves. 
The excessive growth in all likelihood is 
the result of previous inflammation with 
regeneration of nerves following the process 
of destruction which probably' occurs as 
the result of an inflammation not severe 
enough to cause destruction of the appen- 
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dix. The nerves containing the cells grow 
and form the neuromas. The specific cells 
of this tumor are connected in a syncytium 
like Schwann cells and possess elongated 
nuclei and are grouped in networks, 
bundles and palisades. The palisades con- 
sist of oval nuclei aligned in the same 
transverse plane and may be compared in 
appearance to the staves of a barrel. In 
keeping with the origin of the cells from 
the sheath of Schwann the term Schwan- 
noma is preferable to the terms neuroma 
and neurinoma which suggest tumors made 
up of nerve cells or perineural fibromas. 

Hosoi,^ in 1933, studied 195 cases of 
appendicular neuromas based on 344 con- 
secutive vermiform appendices remo^■ed at 
operation showing no gross or microscopic 
evidence of acute or subacute inflammation. 
In this series there were 48 per cent with 
partially or completely obliterated lumen 
and of these 82 per cent contained axial 
neuromas proved microscopically. He de- 
scribed 8.2 per cent as having cramp-like 
and agonizingly severe pain, in 19 per cent 
acute but not such extreme pain, in 7.7 per 
cent definite pain but not acute, in 10.3 per 
cent dull ache in the right lower quadrant, 
and in 3.1 per cent discomfort in the right 
lower quadrant or epigastric distress. Fein, 
Hanan and Seidler,-* in 1939, listed 202 
neuromas among 600 appendices with 
some degree of obliteration. There was 
associated acute suppurative appendicitis 
in 12. 1 per cent and subacute appendicitis 
in eighty-two cases of neuromas of the 
non-obliterative type. There were 140 or 
64.3 per cent neuromatous lesions of the 
obliterative type which is in agreement 
with the figures of Hosoi and Masson. 

This investigation regarding the sig- 
nificance of Schwannomas of the vermi- 
form appendix is based on a clinical and 
pathologic study of fourteen cases during 
the past five years at the Laird Memorial 
Hospital in which neuromatous lesions were 
demonstrated in the appendices by histo- 
pathological examination. 

Age a 7 id Sex. Eight patients were 
females and six . males. The ages were 


fifteen, twenty, twenty-one, twenty-two, 
twent3'-three, twenty-four, twenty-eight, 
thirty-one, thirtj'-two, thirty-three, thirty^- 
three, forty-three and forty-four years, 
respectively. The youngest patient was 
fifteen and the oldest forty'-four y-ears of 
age. The average age was twenty'-seven 
years. 

Characler of Pam. Eleven of the pa- 
tients complained on admission, of inter- 
mittent, cramp-like recurrent attacks of 
sharp, colicky pain in the right lower 
quadrant. This was often sufficiently 
severe to cause them to double up. Two 
complained of generalized abdominal dis- 
comfort, and one of posterior lumbar and 
low abdominal pain. 

Nausea ayid Vomiting. Ten of the group 
had nausea followed by vomiting. Four 
complained of neither nausea nor vomiting. 

Physical E.xannnatioyi. Two patients 
were notably apprehensive and had an 
anxious facies. There was tenderness on 
palpation over the right lower quadrant in 
all fourteen cases. One patient had board- 
like rigidity of the entire abdomen and one 
had tenderness on palpation over the left 
lower quadrant as well as the right. Eight 
had a slight increase in temperature of 
i^F. or less. The highest oral temperature 
recorded in the series was 99.6 °f. The pulse 
rate was o^'er 90 in only^ three cases, with 
rates of 96, 96 and 120, respectively. Three 
also had a respiratory rate of over 24. 
Recording of the blood pressure disclosed 
no sy-stolic readings over 150 and but two 
diastolic measurements over 90. 

Clinical Laboratow. Urinaly-sis, leuco- 
cy^te count, hemoglobin estimation, Kahn 
test, and sedimentation rates according 
to the method of ^^'^estergren, were per- 
formed in all fourteen cases. In only' four 
patients was the total leucocy'te count over 
10,000. The highest leucocyte count was 
14,000 in the patient who had board-like 
rigidity of the abdomen. The differential 
leucocyte count in this case was 87 per cent 
polymorphonuclears, 2 per cent monocytes 
and 1 1 per cent lymphocytes. Differential 
leucocyte count disclosed four patients 
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with over 75 per cent poiymorphonuclears. 
One patient had 9 per cent monocytes and 
another had 4 per cent eosinophilcs. The 
sedimentation rate was increased in five 
patients. The Kahn precipitation test for 
syphilis was negative in all cases. 

Poslopcrativc Course. The postoperative 
course was uneventful in thirteen cases. 
All of these patients were relieved, and 
follow-up examinations disclosed no com- 
plaints or evidence of disease. The woman 
who had complained on admission of 
posterior lumbar and low abdominal pain, 
continued these complaints at subsequent 
check-up examinations. Thorough physical 
examination did not disclose an anatomic 
basis for complaint. 

Surgical Pathology. Histopathologic 
study of the removed appendices utilizing 
hematoxylin-eosin and Masson’s stain, 
disclosed plexiform and axial neuromatous 
lesions in all fourteen appendices. In one 
of the cases an axial neuroma was observed 
and also infiltration of the subserosa and 
tunica muscularis with aggregations of 
small polyblasts and poiymorphonuclears. 

COMMENT 

Neurogenic appendicitis is very difficult 
and at times impossible to differentiate pre- 
operatively from early obstructive appendi- 
citis. The temperature, pulse and respiration 
remain normal or only slightly elevated 
in the case of uncomplicated neuromatous 
lesions of the appendix. The leucocyte 
count and sedimentation rates tend to be 


within normal limits. The acute pain of 
neurogenic appendicitis tends to be colicky, 
cramp-like and momentar}’ or intermittent, 
followed by a dull ache. 

SU.M.MARY 

1 . The pathological changes of Schwan- 
noma of the vermiform appendix is pre- 
sented with an evaluation of its significance 
in neurogenic appendicitis. 

2. Fourteen cases are described, of pa- 
tients complaining of lower right quadrant 
pain, thirteen of whom were relieved b\' 
appendectomy with histopathologic demon- 
stration of axial neuroma or Schwannoma 
in the fourteen cases. 

3. Patients with Schwannomas of the 
vermiform appendix may have co-existing 
acute appendicitis and vice versa. 

4. Neurogenic appendicitis must be con- 
sidered in patients complaining of attacks 
of intermittent, colicky, cramp-like lower 
right quadrant pain and having normal 
temperature, pulse and respirator}' rates, 
and with hematological survey within 
normal limits. 
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AN EVALUATION OF THE McNEALY CECOSTOMY* 


John Wiluam Howser, m.d. 

Associate Attending Surgeon, Cook County Hospital 
CHICAGO, ILLINOIS 


I N general, it would seem that the 
cecum is not the best site for the 
creation of a permanent colostomy. 
However, in certain instances the crea- 
tion of a temporary cecostomy is life 
saving. The most common indication for 
such a procedure is in patients with a large 
bowel obstruction due to a tumor of the 
distal colon, in whom the intestinal canal 
cannot be decompressed by any of the 
usual methods of suction or irrigation. 

In many instances there is intra-ab- 
dominal contamination at the time of 
formation of the cecostomy due to fecal 
spillage in performing the cecostomjL 
Peritonitis may occur and the mortality 
is high in such a case. 

A large bowel obstruction seems to be 
less toxic than a small bowel obstruction. 
A period of ten to twelve hours’ delay 
in opening the cecum is not in itself 
dangerous to the life of the patient. It 
would seem then, that the cecostomy 
advocated by McNealy,* in 1937, would 
fulfill the two obligations demanded in 
this type of procedure. First, it allows of 
no intra-abdominal spillage, and secondly, 
produces a vent for decompression. 

The type of cecostomy described in the 
original article is as follows: 

“Under local infiltration the cecum is 
exposed through a muscle splitting in- 
cision similar to that used for appendec- 
tomjL The anterior wall of the cecum is 
drawn gently through the incision and 
clamped along the anterior tenia with one 
or two curved forceps. No sutures are 
used anywhere in the operation. Between 
the serosa of the cecum and the anterior 
parietal peritoneum a strip of iodoform 
gauze is inserted to facilitate the formation 
of protective adhesions ... in the usual 


cases the incision is packed open down to 
the peritoneum, and left undisturbed for 
twelve hours. A catheter may then be 
inserted.” 

It will be seen that there is no possibility 
of leakage into the abdomen in this 
method, because there are no sutures 
taken, and because the cecum is not 
opened in the free peritoneal cavity. The 
usual t3’pe of cecostomies, using the purse- 
string method of Stamm, or the buried 
tube method of Witzel, alwaj's allow 
contamination into the general peritoneal 
cavit}' no matter how carefullj? one packs 
off the field. Also, it is impossible to take 
“seromuscular” sutures in a thin dis- 
tended, edematous cecum. Some must go 
into the lumen and allow further leakage. 

There is no doubt that a cecostomv is a 

V 

poor permanent t\’pe of colostomy. The 
contents of the right colon are liquid, the 
entire bowel current is not diverted, and 
the cecostom}' will close if the distal 
obstruction is relieved. However, these 
ver}- points make a cecostomy an ideal 
temporarj" vent for the relief of distal 
colon obstruction. The liquid contents 
tend to drain easily, the cecostom}- will 
close spontaneous!}^ after the distal colon 
is either resected, or a permanent colos- 
tomy performed. 

I have used this type of cecostomy 
eighteen times in the past year, to provide 
decompression in cases of large bowel acute 
mechanical obstruction, due to blockage 
of the distal colon. In all of these cases the 
distention was very marked, and was 
unrelieved by the usual intestinal suction 
and irrigation. Some of the patients were 
markedly obese. I have followed these 
cases throughout the course of the second- 
ary procedures, or through postmortem 
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examination if death occurred. In none 
of these cases was there any intra-abdom- 
inal contamination around the cecum, as 
evidenced by an}^ form of peritonitis. Any 
leakage into the abdomen from the cecum 
in this type of a case usually will result in 
peritonitis and death. A procedure which 
markedly reduces this possibility is of 
value. From the evaluation of the cases 
cited above, I believe that the McNealj'^ 
cecostomy completely obviates such a 
possibility. 

There are a few added points which 
tend to make this a simple procedure, and 
attention to them will result in the forma- 
tion of a safe and efficient temporary 
decompression vent. 

The exact position of the cecum should 
be known before operation. This can be 
done b}"^ means of a flat film of the ab- 
domen. The cecum is high in many 
instances, and because of mesenteric fixa- 
tion, distends laterally rather than ante- 
riorly. This has been pointed out by 
Hendricks.^ 

Because of this possibility it is well to 
make a rather high incision, about two 
inches higher than the usual McBurney 
incision. 

It is well to defer placing the forceps 
on the anterior tenia of the cecum until 
after the iodoform gauze has been inserted 
between the parietal peritoneum and the 
cecum. If the cecum should tear at this 
point the iodoform would tend to protect 
contamination. I have never seen the 
cecum tear in placing these forceps, but 
in late cases it might be so very friable 
as to tear. 

The handles of the forceps should be 
taped flat against the abdominal wall by 
the surgeon. Only he knows exactly how 
much tension has been necessary to pull 
the cecum out, and further tension in ap- 
plication of the tape to the forcep handles 
might result in tearing the structures. 

At least six hours should be allowed 
to elapse before the cecum is opened. 


McNealy advocates twelve hours. The 
longer that one allows agglutination to 
occur, the less is the possibility of subse- 
quent leakage. 

In opening the cecum, it is well to insert 
a braided silk purse-string and a Pezzar 
catheter. However, in very obese persons 
so little cecum is delivered, that this is 
impossible. In these patients, simple open- 
ing is sufficient, although somewhat more 
messy to care for, than if a tube is used. 

The curved forceps should not be re- 
moved. They will slough through and fall 
off of their own accord in about ten days. 
This will increase the available stoma and 
make the cecostomy function better. 

SUMMARY 

1. In the event of mechanical obstruc- 
tion of the distal colon, the establishment 
of a temporary cecostomy maj’' be used in 
case the conservative measures fail to 
decompress the intestinal canal. 

2. In establishing such a cecostomy, the 
spillage of intestinal contents from the 
cecum into the general abdominal cavity is 
a serious problem and carries an increased 
mortality. 

3. The McNealy t3'pe cecostomy' estab- 
lishes a vent proximal to the obstruction 
with no possibility of spillage at the time 
of such a procedure. 

4. In a series of eighteen cases of large 
bowel obstruction, unrelieved b}’^ irrigation 
or suction, this type of cecostomj’ was 
utilized bj*' the author. 

5. In none of these cases was there any 
spillage into the abdominal cavity. 

6. Several points which simplif}'^ the 
procedure are presented. 

7. A cecostomy does not contraindicate 
nor make more difficult subsequent e.x- 
ploration of the left colon. 
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ALTHOUGH morphine sulfate has 
been used therapeutically for about 
140 years, too little attention has 
been Hven to the use of this valuable and 
time tested drug by the intravenous route. 
The feasibility of this method of adminis- 
tration was brought first to my attention 
in 1933 by a morphine addict who injected 
the drug into his veins or “shot the main 
line,” as he expressed it in the jargon of 
his kind. 

The intravenous route of administration 
is especially recommended for patients 
suflering severe pain because of the rapidity 
with which the analgesia is produced. I 
have used intravenous morphine to advan- 
tage and with no untoward eft'ects in 
patients suffering from burns, fractures, 
biliary colics, renal colics, coronary throm- 
boses, and cardiac decompensations. It is 
ideal for sensitive patients who are to be 
cystoscoped, bronchoscoped or gastro- 
scoped. It is a very useful adjunct to 
regional or local anesthesia. One-sixth gr. 
(10 mg.) of morphine sulfate given intra- 
venously will often produce sufficient 
analgesia to enable the surgeon to com- 
plete an operation on a patient, in whom 
the spinal anesthesia is beginning to wear 
off, without supplementary anesthesia. 

Tuohy- states that usually an opiate is 
administered to patients as part of their 
preoperative medication, but that not in- 
frequently the sedative effect is insufficient. 
In these cases the addition of )s to }q gr. 

(8 to 10 mg.) of morphine injected intra- 
venously will frequently allay the patient’s 
fears before intravenous anesthesia with 
pentothal sodium and materially decrease 
the amount of the anesthetic which must 
be administered. 

In general, the administration of mor- 
phine to small children is best avoided 
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CALIFORNIA 

because of the instability of their respira- 
tory centers. 

The rapidity with which analgesia is 
produced by subcutaneous morphine varies 
with the individual patient and the severity 
of the pain. I have found the length of 
time necessar}- to produce analgesia by the 
subcutaneous injection of morphine to 
var}'^ from fifteen to thirty minutes. 
Another disadvantage is the fact that when 
morphine is given hj'podermicall}", one 
must wait at least a half hour before deter- 
mining if a further dose is necessary and 
then guess as to the size of the second dose. 

Morphine sulfate given subcutaneously 
disappears from the blood stream in 
demonstrable amounts within twent}' min- 
utes after its appearance in it. Traces only 
remain in the blood stream of a cat two 
to ten minutes after intravenous adminis- 
tration. However, in dogs the drug remains 
thirty minutes in the blood stream after 
its intravenous injection.® Morphine sul- 
fate is taken up by the tissues from the 
blood and gradually destroyed or elimi- 
nated. A variable proportion of the drug 
(about }i) is excreted in the urine, part 
free and part conjugated, while a much 
smaller amount is accounted for in the 
feces and other secretions of the body. 
The greater part is destro3'^ed in the tissues, 
chiefl}’- bj' the liver. 

The efl'ect of the drug after intravenous 
administration, in spite of being more pro- 
nounced at first, probably will last almost 
as long as the effect after subcutaneous 
administration. 

Varjdng sensations are described by 
patients who have received morphine sul- 
fate intravenousl}'. A few experience mild 
dizziness, tinnitus, tachycardia, and a 
feeling of warmth. Fainting with a quick 
recovery^ rarely occurs. Nausea and vomit- 
3 
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ing are much less frequent following 
intravenous injection than following sub- 
cutaneous administration, probably because 
the vomiting center is depressed more 
rapidly by the intravenous use of morphine. ^ 
A safe and simple method for the intra- 
venous administration of morphine sulfate 
is as follows: Ampules of a sterile solution 
of morphine sulfate are preferable, but the 
tablet form may be used if ampules are not 
available. A i cc. ampule containing }r, 
or }..i grain (10 or 15 mg.) of morphine sul- 
fate is aspirated into a 2 cc. syringe. A 
No. 20 gauge intravenous needle is at- 
tached. After venipuncture 1 cc. of blood 
is drawn into the syringe, and the syringe 
rotated gently to facilitate an even dis- 
tribution of the blood in the solution. 
Three tenths of a cc. (.3 cc.) of the resulting 
solution is administered and one-half 
minute allowed to elapse. Any idiosyncrasy 
to the drug will be noted by that time if 
it is going to appear. The solution is then 
injected slowly (roughly, .2 cc. every five 
seconds) until the desired effect is ob- 
tained. No more of the drug should be 
injected than the amount necessary to 
obtain the result one wants. After com- 
plete relief of pain is obtained a small dose, 
gr. (8 mg.), may be given hypodermi- 
cally, if needed, to maintain the effect. 
Naturally, more of the drug will be re- 
quired by patients in the throes of agonizing 
pain. However, it is not considered safe to 
give more than 3-4 gr. (15 mg.) of morphine 


intravenously at any one time. Should 
relief of the pain not be brought about by 
the first injection, it is safe, after an inter- 
val of ten minutes, to give a further injec- 
tion, Is to gr. (8 to 10 mg.), slowly 
until relief is experienced. 

In cases in which the dose of intravenous 
morphine cannot be gauged by the relief 
of pain, the patient is asked to notify the 
physician if such symptoms as dizziness, 
weakness, drowsiness, warmth, numbness, 
tingling, neuralgic pain, or backache occur. 
If one of these symptoms occurs, the injec- 
tion is stopped. As a rule, }-s to gr. 
(8 to 10 mg.) of morphine sulfate may be 
given intravenously to an adult without 
fear of an untoward reaction. 

SUMMARY 

The intravenous use of morphine sulfate 
is advocated in certain cases because the 
desired full analgesic effect is obtained 
immediately from an accurately regulated 
and individualized dose of the drug. 
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P RIMARY neoplasms of the small 
bowel are infrequent, malignant ones 
comparatively rare and sarcomas of 
the duodenum very rare. In a series of 
17,000 autopsied cases at Guv’s Hospital, 
Brill found ten primary malignant tumors 
of the small intestine; four were car- 
cinomas and si.x sarcomas. Only one of the 
sarcomas arose from the duodenum. Rai- 
ford found not a single case of sarcoma of 
the duodenum in 986 cases of neoplasms of 
the gastrointestinal tract. In his series 
there were eighty-eight tumors of the small 
intestine of which fifty were benign and 
thirty-eight malignant and only two were 
sarcomas. Of the eighty-eight tumors, 
twenty-one involved the duodenum, and of 
these seven were malignant, all carcinomas. 

From a scries of 1,456 postmortem 
c.vaminations and 41,000 surgical speci- 
mens Medinger collected twenty-two pri- 
mary malignant tumors of the small bowel; 
eight were sarcomas. 

Feldman collected fifty-eight cases of 
sarcoma of the small intestine from 104,621 
necropsy reports and of these two were 
located in the duodenum. 

All proved primary sarcomas of the 
duodenum reported in the literature pre- 
vious to 1935 were collected by Prey, 
Foster and Dennis. They were able to 
assemble only sixty-one authentic cases 
and reported one of their own. They found 
several additional cases which probably 


belonged in the series but which could 
not be included because the reports were 
indefinite in respect to the location or 
primary nature of the tumors. Their 
report revealed a large predominence of 
hmiphosarcomas. There was essentially 
an equal numerical distribution of the 
other cell types, spindle cell or fibrosar- 
comas, myosarcomas, melanosarcomas and 
myxosarcomas. Although these tumors 
frequently attain considerable size, they 
do not as a rule cause obstruction of either 
the duodenum or common bile duct. They 
usually cause much pain, anorrhexia and 
a rapid loss of weight and strength. 
Necrosis within the tumor is common and 
not infrequently this results in hemor- 
rhage or in perforation of the wall of the 
duodenum with fistula formation. 

The occasional relatively benign myo- 
sarcoma can often be excised without 
sacrificing the duodenum. The other types 
of sarcomas are usually too diffusely dis- 
seminated for surgical extirpation. On a 
rare occasion, however, there may be 
sulTicient circumscription of the tumor to 
warrant radical excision of the duodenum. 
This is also true of the still rarer inflamma- 
tory granulomas of the duodenum. What 
appeared to be an indication of this kind 
led to resection of the duodenum in the 
case which we are reporting. This patient 
was explored with the erroneous pre- 
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operative diagnosis of cholecystoduodenal tion of chronic inflammation and because 
or choledochoduodenai fistula. Finding the the pathological process appeared to be 
wall of the first and second portions of the confined entirely to the duodenum, the 



A 


B 



C D 

Fig. I. A, deformitj' of duodena! cap with probable filling defects in first and second 
portions and dilatation of the second portion of duodenum, b, shadows interpreted 
as barium fdied common bile duct and gallbladder, c, barium filling of common duct 
persists but shadow interpreted as gallbladder has disappeared. It was probably a 
configuration of duodenum resembling the gallbladder, o, in the six-hour film the 
common duct is still filled with barium. 

duodenum much thickened by what ap- first and second portions of the duodenum 
peared to be either inflammatorj' or and the adjacent portion of the head of 
neoplastic infiltration, a biopsy was taken the pancreas were excised. The operation 
and examined immediatelj' in frozen sec- was performed in one stage; othenvise it 
tion. Because the pathologist made a was essentially the operation described b}' 
provisional diagnosis from this e.xamina- Whipple, Parsons and Mullins in 1935- 
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Not until the permanent sections of the 
tissue had been studied was a final and 
correct diagnosis of lymphosarcoma made. 
Although the result in this case, freedom 
from symptoms for only two months and 
death from recurrence in three months does 
not commend this method of treatment, it 
seemed advisable to report this case for 
two reasons. As yet there are on record 
relativel}' few reports of cases in which the 
duodenum has been resected. A recent 
compilation published by Hunt shows a 
rapid progressive increase in the applica- 
tion of the operation and progress in its 
technical betterment. In all except our 
case, so far as we are able to ascertain, the 
operation has been performed for car- 
cinoma involving the duodenum, pancreas 
or common bile duct. It is probable that 
the indications for the operation will be 
expanded to include not only the very rare 
resectable sarcomatous and inflammatory 
lesions but possibly on a rare occasion some 
lesion such as a duodenal fistula associated 
with a much mutilated duodenum. 

C.A.SE REPORT 

University Hospital No. 71517. A housewife 
of forty-two had always been well until the 
onset of diarrhea and pain in the dorsal region 
of the back in August, 1940 (nine months prior 
to admission). Although these symptoms dis- 
appeared after ten days the patient never 
regained a sense of well being and was never 
entirely free of pain in the back. Four months 
later and following a few days of nausea she 
developed diarrhea and jaundice. Although 
both cleared within a week, a diagnosis of 
catarrhal jaundice was made. From that time 
on she continued to have pain in the epi- 
gastrium, increasing pain in the back, occa- 
sional attacks of vomiting and progressive 
loss of strength and weight. The jaundice, 
however, never recurred. 

In March, 1941 (seven months after onset) 
an exploratory laparotomj" was done. The 
surgeon stated that the pylorus, duodenum 
and pancreas appeared to be Involved in an 
inflammatory process, which -he interpreted 
upon the basis of a localized perforation of a 
peptic ulcer. Because the gallbladder was dis- 
tended a cholecystotomy was done. The tube 


was removed after ten days and drainage of 
bile promptly stopped. 

No relief of symptoms followed the operation. 



Fig. 2. Operation performed in this c.ase. The 
closed duodenal stump, d, was sutured to the 
inverted stump of the pancreas, P, in prospect 
that the digestive action of the pancreatic juice 
would spontaneously establish an anastomosis 
which it presumably did. 

An ulcer regime was instituted and this gave 
no relief. 

One week prior to admission (May 15, 1941) 
the patient experienced a sudden feeling of 
faintness and weakness. This was followed by 
comparative relief of pain in the right upper 
quadrant and epigastrium and by fever. During 
her illness she had lost forty pounds. 

Aside from certain irrelevant findings the 
physical examination revealed moderate pallor, 
evidence of recent loss of weight, a recently 
healed scar in the right hypochondrlum and 
marked tenderness in the epigastrium and 
right hypochondrlum. No masses were pal- 
pated. Laboratory studies were; hemoglobin 
75 per cent, red blood cells 4,000,000, white 
blood cells 7,800 with a normal differential; 
urine negative; icteric index 2; hematocrit 
normal; normal gastric acidity; 50 per cent 
phenosulfathalein elimination; Mosenthal nor- 
mal; stools (4) consistently positive for occult 
blood, and the prothrombin time was normal. 

Radiographic studies showed the barium 
enema to be negative; the gallbladder was not 
visualized by cholecystography and the renal 
shadows were normal with good definition of 
illpsoas lines. The esophagus and stomach 
appeared to be normal, a deformed duodenal 
cap communicated superiorly with a barium 
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filled pouch approximately 6 cm. long which 
was probabl}^ gallbladder; the common duct 
was also visualized; there was hypomotilitj' 



Fig. 3. The patient twenty-one days after opera- 
tion showing healed operative and stab drainage 
wounds. 


and dilatation throughout the second portion 
of the duodenum. Impression: cholecysto- 
duodenal fistula. Clinical diagnosis: cholecysto- 
duodenal or choledochoduodenal fistula. 

Operation was performed after three days 
of preoperative preparation consisting of 1,000 
cc. of whole blood and the daily parenteral 
administration of too Gm. of glucose in addi- 
tion to a fair caloric intake. Large doses of 
thiamine chloride and civitimic acid were given 
by mouth. Out of a mass of tissue bound 
together by fresh adhesion the gallbladder, 
common bile duct and duodenum were dis- 
sected and no fistulous communication between 
these structures was found. The gallbladder 
was not grossly abnormal in appearance. The 
common duct was moderately dilated. The 
duodenum was obviously grossly abnormal. 
The first and second portions were much 
enlarged circumferentially and the wall felt 
very thick and had a deep reddish plum color. 
There were two large glands in the gastro- 
hepatic omentum. The pancreas was normal 
to palpation and the general abdominal 
exploration revealed no other abnormality. 

The duodenum was opened in the search 


for further information to aid in establishing 
a diagnosis. On the posterior and superior 
surfaces of both the first and second portions 
there was a large ulcer surrounded by a rolled 
border of firm thickened mucosa involving 
most of the remainder of the wall. Within the 
ulcer was the patulous opening of the common 
bile duct which measured about 8 mm. in 
diameter. Through this opening barium could 
readilj' pass up the common duct from the 
duodenum thus explaining the .v-raj^ findings 
interpreted erroneousK^ as a choledochoduo- 
denal fistula. 

A biopsy was taken from the border of the 
ulcer for diagnostic studj' in frozen section. It 
was the opinion of the pathologist that the 
tissue showed only chronic inflammation. It 
was decided, therefore, that resection of the 
duodenum was feasible and indicated. The 
stomach was divided 2 cm. proximal to 
the pyloric sphincter and the duodenum down 
to 4or 5 cm. proximal to the legamentum Trietz 
was excised with the adjacent portion of the 
head of the pancreas. The severed common duct 
was ligated and the stumps of duodenum and 
pylorus were closed. The severed end of the 
pancreas was infolded and sutured to the 
invaginated end of the duodenal stump in 
the hope that the pancreatic duct would estab- 
lish communication with the small bowel 
through the duodenal stump as a result of the 
digestive action of the pancreatic secretions. 

Phj'siological continuity was re-established 
by anastomosing the gallbladder to the 
anterior wall of the stomach and the jejunum 
to the posterior wall. Sulfanilamide powder 
was applied to all surfaces in the field of 
operation. The operation was performed in 
one stage. 

On the third dai”^ after operation a pancreatic 
fistula developed. It closed spontaneously on 
the twelfth day. Except for this complication 
the convalescence was uneventful. 

During the third week after operation a 
course of .v-ray therapy was given. 

At the time of dismissal from the hospital 
(twenty-six daj's after operation), the patient 
was free of symptoms and felt quite well. She 
remained well for two months and after a month 
of recurrent pain and anorrhexia she died. 
Postmortem examination was not made. 

The pathologist’s report of the specimen 
follows: The specimen consists of first and 
second portions of duodenum with attached 
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pancreatic tissue. The common bile duct can 
be Identified and sho\YS dilatation to about 
cm. in diameter. The mucosal surface of 
the duodenum shows marked and extensive 
ulceration with a ragged, rolled margin and a 
thickening of the mucosa extending back i to 
2 cm. from the margin of the ulcer. This area 
of ulceration involves the ampulla of Vater 
which cannot be specifically identified around 
the patulous dilated terminus of the common 
duct. Several sections represent the wall of 
the duodenum and pancreas. Those taken in 
the ulcerated area show loss of surface epi- 
thelium with a surface composed of necrotic 
granulation tissue with many dilated blood 
vessels. The margin of the ulcer shows duo- 
denal glands which are quite well preserved. 
The wall of the duodenum is very extensively 
infiltrated by an unorganized mass of cells. 
These are supported by fine strands of con- 
nective tissue and many small thin-walled 
blood vessels. Extensive areas of necrosis are 
present. The individual cells in preserved areas 
are comparatively large and show marked 
variation in size and shape. The nuclei are 
large and vesicular with a prominent nucleolus 
and fine strands of chromatin material fre- 
quently accentuated toward the nuclear mem- 


brane. Multinucleated cells are occasionally 
seen. Mitotic figures are numerous. The c\"to- 
plasm is rather scant}’ and rather cloud}' in 
appearance without definite granularity. These 
cells are invading the pancreas and compres- 
sing the pancreas, but this extension is quite 
limited. This is interpreted as a lymphosarcoma 
Involving duodenal wall primarily. 
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W E believe it worth while to report 
this case of malignant hepatoma 
because of the infrequent occur- 
rence of primary carcinoma of the liver. 

CASE REPORT 

The patient had an uneventful medical 
history as a child and as an adult up to the 
age of forty-six. At that time he began to 
have periods of pain in the epigastrium. The 
pain occurred one and one-half hours after 
meals and was relieved by milk of magnesia. 
There was pyrosis and vomiting on only one 
occasion. 

On January 2 , 192", the patient was operated 
upon at Prospect Heights Hospital. The 
hospital record is as follows: 

A male, aged fifty-two, complained of 
epigastric pain with a history of vomiting on 
one occasion. 

Laboratory data were as follows: Hemoglobin 
82 per cent, red blood count 4,100,000, white 
blood count -,800, polymorphonuclears “jper 
cent, small monocytes 20 per cent, large 
monocjtes 2 per cent, color index i.o. 

A large ulcer the size of a quarter with a deep 
crater was found upon the posterior wall of 
the stomach near the greater curvature about 
5 cm. from the pyloric ring. The induration 
extended over an area about the size of a silver 
dollar. A few glands were present in the gastro- 
colic mesentery. 

A posterior no-Ioop gastrojejunostomy was 
performed. This procedure was decided upon 
because of the patient’s loss of strength and 
weight and the size of the ulcer. 

The patient was well until March, 1941, a 
period of fourteen years, when he was admitted 
to Kings County Hospital and his case diag- 
nosed as diverticulitis of the rectosigmoid colon 
and also gastric ulcer. On April 27, 1941, it 
was decided that there was no evidence of any 
intrinsic lesion of the stomach or duodenum 
and the patient was discharged. 


On July 31, 1942, the patient was admitted to 
the Brooklyn Cancer institute with a diagnosis 
of carcinoma of the stomach. The hospital 
records are as follows: 

From March, 1942, to the date of admission, 
July 31, 1942, the patient complained of a 
constant pain in the gastric region. In March 
he had a gastric hemorrhage. He stated that 
he had lost twenty pounds in the three months 
preceding his admission. In August a mass 
about 10 cm. in size was felt beneath the left 
rectus muscle. The same moved with respira- 
tion. The patient was sulTcring with partial 
intestinal obstruction at the time of admission. 
In September, he complained of severe cramp- 
like abdominal pains. The entire abdomen was 
moderately distended and tympanitic. The 
patient was unable to take fluids by mouth 
and vomited a yellowish fluid. 

Laboratory findings were as follows: August 
hemoglobin 41 per cent, red blood count 
3,800,000, white blood count 6,450, poly- 
morphonuclcars 69 per cent, monocytes 8 
per cent; August 31st, hemoglobin 46 per cent, 
red blood count 3,6“o,ooo: September 9th 
hemoglobin 53 per cent, red blood count 3,850,- 
000, white blood count 6,500, polymorpho- 
nuclears 72 per cent, monocytes 2 per cent; 
September 30th, hemoglobin 64 per cent. 

On August loth, the urea nitrogen was 13, 
creatinine 1.2; sugar 130, sodium chloride 520, 
total serum proteins 5.8 mg. per cent. The 
gastric analyses on that same day revealed 
total acids 8 in the fasting specimen; free acids 
o; bile o; blood positive; lactic acid negative. 

No abnormal intrinsic pathological disorder 
in the stomach or duodenum was seen by 
.Y-ra\' on August 6, 1942. The lesser curvature 
of the stomach was thought to be compressed 
bx' a contiguous structure, most likely the 
left lobe of the liver. A loop of the intestine 
which was thought to be the gastroenterostomy 
was found in close proximity to the pylorus 
on the greater curx-ature. However, barium 
left the stomach via the pylorus and the 
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duodenum. There was a soft tissue density in 
the midabdomen and a few isolated loops of 
small intestine in the left lower quadrant 
of the abdomen, which were dilated and 
contained fluid levels. 

Six hours after the administration of barium 
by mouth there was a rather marked distention 
of these loops with gas and barium. At the end 
of twenty-four hours much of the barium was 
still retained in this localized gut dilatation. 
The contour of the transverse colon, while 
grossly intact, contained several mucosal 
irregularities and it was planned to study this 
area again when the patient’s condition 
permitted. Examination of the abdomen forty- 
eight hours after the administration of barium 
by mouth revealed a small amount of barium 
scattered throughout the entire colon. 

From the above -v-ray findings it was con- 
cluded that there was a partial mechanical 
obstruction of several loops of the small bowel 
in the left lower quadrant, a large tissue 
density in the mid central abdomen, and 
mucosal irregularity of the transverse colon. 

A later study of the formerly suspicious area 
of mucosal irregularity in the transverse 
colon showed the irregularity to be much less 
marked than on previous examination. The 
irregularity was thought to be due to an 
extrinsic cause, such as a small amount of 
ascites or contiguous pressure. The localized 
area of small gut dilatation in the left lower 
quadrant was still present but less marked 
than on the previous examination. 

A flat plate of the abdomen on September 
2nd was made with vertical rays at the bedside 
and revealed a moderate gas accumulation in 
the colon and small intestine. At that time 
definite evidence of intestinal obstruction was 
not detected, but it was suggested that an 
interval study be made to determine whether 
the gas accumulations were increasing. A 
rectal examination was negative. 

The patient was relieved of his vomiting 
by the passage of a Levine tube. Six blood 
transfusions of 500 cc. each of citrated blood 
were given between August 20th and October 
8, 1942. In’ spite of the treatment, the patient 
grew steadily worse and expired on October 
14, 1042. 

Permission was received for postmortem 
examination and the gross and microscopic 
findings of the pathologist, Dr. James A. 
Mitchell, are as follows: 

The body is that of an adult white male. 


appearing to be seventy years of age, 5 ft. 6 in. 
tall, weighing approximately 100 pounds. 
An old operative scar is present in the upper 
right rectus. Edema of the feet and ankles 
is noted. 

A midsection of the body was made and the 
sternum removed. 

The peritoneal cavity contained about 2,000 
cc. of clear straw-colored fluid. Many adhesions 
of the omentum in the region of the gallbladder 
and the duodenal portion of the intestine are 
noted. 

The pleural cavities each contain about 300 
cc. of a straw-colored fluid. 

The lungs are bound down to the parietal 
chest wall by manj' fibrous adhesions. The 
lungs on section are reddish-grej' in color; 
both lower lobes are dark red in color and froth}" 
bloody fluid is expressed from the bronchioles 
on pressure. There is no gross evidence of 
consolidation. 

The pericardium shows no free fluid or 
adhesions. The heart is normal in size; the 
myocardium is of a pale red color. On section 
the valves show no evidence of thickening or 
vegetation. The aorta is smooth and glistening. 
The coronaries are patent. 

There is noted a gastroenterostomy the 
opening of which is patent. The stomach 
mucosa is smooth and shows no evidence of 
ulcer or tumor. The pylorus is patent and the 
pyloric region and duodenum show no evidence 
of neoplasm. The remainder of the gastro- 
intestinal tract shows no change of note. The 
pancreas is normal in size and on section is light 
yellowish in color, moderately firm in con- 
sistency. The spleen is of normal size; the sur- 
face is slate blue. On section the coat is dark 
red and firm and the trabeculae are prominent. 

The liver is enlarged and weighs 2,400 Gm. 
In the right lobe there is a large nodular tumor 
projecting above the surface of the liver and 
on section is about the size of a grapefruit 
(about 10 cm. in diameter). It is light yellowish 
in color, rather soft in consistency and shows 
scattered areas of degeneration and hemor- 
rhage. It is sharply circumscribed from the 
surrounding liver tissue. In the left lobe of the 
liver there is also noted another mass projecting 
above the surface of the liver, which on section 
is about the size of a small orange (about 5 cm. 
in diameter). It has a similar appearance and is 
sharply circumscribed. 

The gallbladder is distended and the common 
duct is dilated, apparently owing to partial 
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obstruction of the duct by a number of glands. Microscopically, there is cloudy swelling 
There is no evidence of any stones within the of the myocardium. The aorta is normal, 
bile ducts. The portal vein is also surrounded bj’ There is congestion, atelectasis, and anthra- 



Fig. 1. Low power microphotograph showing a clilTusc growth of polyhedral 

shaped cells. 



Fig. 2. High power microphotograph showing cells resembling liver cord 
cells, giant cells and mitotic figures. 


a number of glands. The ampulla of Vater is cosis of the lungs. Sections from the stomach 
patent. show some atrophy of the mucosa and moderate 

The kidne3'^s are normal in size. The capsules thickening of the muscular coat. No evidence 
strip easify, leaving smooth surfaces. The cut of ulceration is noted. The pancreas is normal, 
surfaces are dark red in color. The cortices are The spleen shows some congestion and inter- 
normal in size and the markings are distinct, stitial fibrosis. 

The ureters and the urinary bladder show no Section of the tumor from the liver shows the 
gross pathological disturbance. The prostate presence of a neoplasm which is composed of a 
is normal in size and on section is light grejdsh diffuse growth of large pob'hedral shaped 
in color and shows a few small circumscribed cells with pale pink acidophilic cj'toplasm 
adenomatous areas. and ovoid-shaped nuclei. The cells have no 
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definite organoid arrangement and running 
between them is a septa of fibrous eonnectlve 
tissue. The cells resemble very large liver 
cord cells. Many giant cells are noted through- 
out the tumor and many mitotic figures are 
observed. Areas of degeneration and hemor- 
rhage are also noted. (Figs, i and 2.) 

The mesenteric lymph node upon section 
shows no evidence of metastatic tumor. The 
kidneys show some thickening of the coats of 
the vessels but the glomeruli appear normal 
in architecture. The prostate shows some 
hyperplasia in the glands and some cystic 
dilatation of the glandular structures. No 
histologic evidence of tumor is noted. 

Anatomical Dia^iwsis: Congestion and edema 
of the lungs; cloudy swelling of the myo- 
cardium; congestion of the spleen; chronic 
interstitial nephritis; neoplasm of the liver, 
hepatoma and ascites. The cause of death 
was malignant hepatoma. 

SUMMARY 

A case of a sixty-eight year old white 
male with a history of illness from March, 
1941, until his death on October 14, 1942, 
with no definite diagnosis is given. 


CONCLUSIONS 

A diagnosis of primar}- carcinoma of the 
liver is difficult to make either clinically 
or with the aid of .v-ra}’ or laborator}* 
findings. We can add nothing that might 
aid in making a diagnosis, but wish to call 
attention to Ewing’s statement that “In 
this group (multiple liver-cell carcinoma 
or hepatoma) are included the highly 
malignant, rapidly growing tumors occur- 
ring in livers in which cirrhosis is either 
absent or so slight as to be of secondary 
importance. The peculiar clinical course, 
gross appearance of the liver and the 
microscopical structure which is often 
atypical, justify the separate consideration 
of these cases. There is, however, no sharp 
division between this group and solitary 
massive carcinoma, on the one hand and 
multiple carcinoma following cirrhosis on 
the other.”' 
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MANAGEMENT OF GASTROJEJUNOCOLIC FISTULA* 

Gilbert B. Tepper, m.d. and Theodore B. Massell, m.d. 

LOS ANGELES, CALIFORNIA 


ALTHOUGH gastrojejunocolic fistula 
/ \ today is no longer a rare entity, it 
still presents one of the most for- 
midable of surgical problems. As recently 
as 1925, Verbrugge® was able to find in the 
literature only ninety-five cases of gastro- 
jejunocolic fistula resulting from gastro- 
jejunal ulcer while he recorded 12 1 cases 
of gastrocolic fistula secondary to malig- 
nancy of the stomach or colon. Owing to 
earlier diagnosis and treatment the malig- 
nant type of fistula is now rarely seen, 
whereas the type secondary to peptic 
ulcer of the jejunum is relatively much 
more common. Bornstein and Weinshel- 
collected reports of 322 cases in their 
review of May, 1941, an addition of 227 
to Verbrugge’s original ninety-five in a 
little over fifteen years. 

The presence of gastrojejunocolic fistula 
may be suspected in any patient, especially 
a male, who presents the picture of diar- 
rhea, foul belching, anemia, and progres- 
sive emaciation anj^where from a few weeks 
to se%^eral j^ears after a gastroenterostomy 
for peptic ulcer. Pain or burning, fre- 
quently severe in jejunal ulcer, generally 
disappears with the formation of a fistula. 
The clinical picture may resemble pellagra 
or non-tropical sprue. The diagnosis may 
be established by roentgenogram or by 
demonstrating the gastrocolic short circuit 
by a color enema or one containing readily 
recognizable particulate matter such as 
lamp black. In the roentgenographic dem- 
onstration of the fistulous tract a barium 
enema is preferable to an upper gastro- 
intestinal series since a fistula maj’- often 
not be apparent when barium studies are 
made of the stomach and small intestine. 
Missed diagnoses are unlikely if the barium 
mass is watched under the fluoroscope as 
it passes up through the large bowel. 


Obviousl}’’ the first consideration in the 
treatment of gastrojejunocolic fistula con- 
cerns the prevention of this complication. 
Every fistula of this type represents a 
gastrojejunal ulcer and almost every in- 
stance of the latter represents a patient 
who should not have had a gastroenter- 
ostomy. It is unfortunate that there is so 
much disagreement in the literature with 
regard to the end results of gastrojejunal 
anastomosis for peptic ulcer. However, 
even the most enthusiastic advocates of 
this procedure now agree that it should be 
avoided in males in whom ulcer is asso- 
ciated with high acid values. Walters' 
deduces from the extremely low incidence 
of jejunal ulcer in women that, “gastro- 
enterostomy is a safe and usually a satis- 
factor}^ procedure for the treatment of 
duodenal ulcer in the female.” In view 
of the higher mortality of the gastric 
resection in elderly ulcer patients, some 
surgeons still prefer gastrojejunostomj' for 
this group, especialB^ when the acid values 
are low. While Walters and his colleagues,® 
of the Mayo Clinic, still retain this belief, 
it is interesting to note that in their recent 
series of fifty gastrojejunocolic fistulas, 
fifteen of the patients (30 per cent) were 
over fifty years of age. Hence it would seem 
that gastrojejunal anastomosis may not 
be an}^ more satisfactory in the older age 
group than in jmung patients. Certainly 
the most important step in the prevention 
of this type of fistula is a marked limitation 
in the previous overenthusiastic use of 
gastroenterostomy for duodenal ulcer. 
Moreover, when the latter procedure is 
performed, it should not be accompanied 
bj'^ pjdoric exxiusion. Lahej'^ has pointed 
out that surgical exclusion of duodenal 
contents from the stomach predisposes to 
ulcer around the anastomosis. 


* From the Department of Surgerj-, Ross-Loos Medical Group, Los Angeles, California. 
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Apparently even partial gastrectomy 
fails to guarantee an ulcer cure. Lahey 
reports five jejunal ulcers in 200 patients 
with subtotal resection of the stomach. 
Thus adequate prevention of gastrojejuno- 
colic fistula involves not only careful 
selection of operative procedure but also 
the realization that the operation is only 
part of the treatment, not in itscli the 
complete cure. Long careful follow-up with 
dietary regulation and the usual hygienic 
precautions of medical therapy for ulcer 
are a necessary sequel to operation. Jejunal 
ulceration and fistula arc to be expected if 
patients regard postoperative recovery as 
the prelude to dietary excesses, bad eating 
habits, excessive use of tobacco and alcohol. 

Once gastrojcjunocolic fistula has devel- 
oped the treatment is surgical for non- 
operative therapy carries essentially a 100 
per cent mortality. To be sure a careful 
preoperative medical regime is necessary 
to restore the depleted nutritional state, 
combat dehydration and increase the 
hemoglobin to a point at which operation 
can be tolerated. This involves bed rest, 
high caloric and high vitamin feedings of 
readily assimilated material, large veno- 
clyses of fluid and electrolytes, transfusion 
of plasma and whole blood. Even with 
the best preoperative regime the operative 
mortality is high because poor risk patients 
are subjected to the double hazards of 
operation on the stomach and on the colon. 

Choice of operative procedure must 
necessarily vary with the patient’s general 
condition and the local conditions in the 
operative field. Excision of the fistula is a 
necessary part of every procedure and 
under ideal conditions should be combined 
with gastric resection at a sulhciently high 
level to include most of the acid bearing 
glands. The futility of another gastro- 
jejunostomy without an attempt to obliter- 
ate the source of the previous jejunal ulcer 
should be apparent. On the other hand, 
excision of the fistula, separation of the 
gastroenteric anastomosis and restoration 
of the original alimentary continuity may 
be regarded only as a first stage to be 


followed after a brief interval by gastrec- 
tomy. Many patients who might be unable 
to survive the entire procedure at one 
operation would withstand the divided 
operation, especially if the technic of 
aseptic anastomosis described by Arthur 
Allen* is used in the first stage. 

There arc numerous reports of cases in 
the literature in which only the first 
operation, i.c., restoration of continuity, 
was performed, but the recurrence rate 
of the original duodenal ulcer is high under 
these circumstances. The following case 
illustrates the rationale of following resto- 
ration with gastrectomy: 

CASE KEPOUT 

On April 15, 1939, a fifty-two year old male 
was admitted to the Queen of Angels Hospital 
because of diarrhea, progressive weight loss 
despite voracious appetite, fetid breath, and 
regurgitation of a very foul material, all of 
some six months’ duration. 

In 1925, a posterior gastroenterostomy had 
l)ecn performed elsewhere for duodenal ulcer. 
Shortly .after this operation, he began to have 
cramp-like pains in his left upper quadrant, not 
afl'ceted by dietary therapy. In 1934, an 
operation for abdominal adhesions had been 
performed without alleviation- of cramps. 

An examination of the patient revealed 
emaciation and moderate dehydration. His 
slightly distended abdomen was tympanitic and 
showed hyperactive peristalsis. A secondary 
anemia was partly masked by dehydration. A 
gastrointestinal series revealed findings sug- 
gestive of gastrojejunocollc fistula, but definite 
confirmation was obtained by barium enema. 
(Figs. I and 2.) 

After a preliminary period of intensive 
preoperative preparation Topper performed a 
laparotomy under spinal anesthesia. A fistulous 
opening was found between the jejunum and 
transverse colon opposite the stoma of a 
posterior gastroenterostomy. The fistula first 
was separated and repaired after which the 
gastrojejunostomy was dissected free and 
repaired. Recovery was uneventful and the 
patient was discharged on the fourteenth 
postoperative day. 

He failed to co-operate for postoperative 
follow -up, but returned on February 25, 1941 
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complaining of recurrence of pain in his left a Wood transfusion, his condition improved 
upper quadrant and of marked constipation. temporarily; however, bleeding continued and 
Physical findings at this time were noncon- despite two more transfusions his hemoglobin 



A B 

Fig. 1. A and b, gastrointestinal series fails to reveal a ristul.*! definitely, but there is general hypermotility so that 
the stomach empties rapidly and b-iriiim .ippe.ars .ilmost at once in the transverse colon. 




Fig. 2. A and b, barium enema; barium may be followed from the transverse colon through the fistula into the 

stomach by way of the gastrojejunal stoma. 


tributory except for abdominal hyperperi- 
stalsis. A careful laboratory and roentgenogram 
examination including a gastrointestinal bar- 
ium series failed to demonstrate any cause 
for his pain. (Fig. 3.) 

On March 5, 1941, while under observation, 
he vomited about 600 cc. of fresh blood and 
went into a state of circulatory collapse. With 
application of appropriate therapy, including 


dropped to 28 per cent, and his red cell count 
to below two million by March 9, 1941- 
Another i ,500 cc. of whole blood was given on 
that date and an operation was performed on 
the following daJ^ 

A duodenal ulcer was found which penetrated 
the posterior wail and bad eroded into the 
pancreas and the pancreaticoduodenal artery. 
Considerable gastritis was noted- A subtotal 
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gastrectomy was performed with anterior Ewald test meal on November 4, 1941, revealed 
Polya anastomosis. The operation was followed complete absence of free hydrochloric acid 
by two more transfusions. and total gastric acidity of only sixteen degrees. 





Fig. 4. -A. and b, gastrointestinal series after gastric resection. Barium passes readily from the gastric stump through 

Polya an.astomosis into the jejunum. 


The patient's recovery was uneventful 
and he was discharged on liis twenty-first 
postoperative day. In the subsequent follow-up 
the patient states that he is free of abdominal 
pain for the first time in fifteen years. A gastro- 
scopy on October 16, 1941, showed smooth 
gastric and jejunal mucosa with no evidence 
of gastritis or ulceration. Gastrointestinal 
roentgenograms on October 30, 1941, corrobo- 
rated the gastroscopic findings. (Fig. 4.) An 


This case illustrates the desirability of 
early gastrectomy after repair of gastro- 
jejunocolic fistula. Although this patient 
was fifty-two years old, the original 
etiologic factors causing his duodenal ulcer 
were still present. Consequently, the recur- 
rence of that ulcer was to have been 
anticipated. The only surprising aspect 
is the failure of the roentgenologist to find 
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a penetrating posterior wall ulcer of this 
type. 

Another approach to the handling of 
gastrojejunocolic fistula has recently been 
presented by Pfeiffer.^ He advocates estab- 
lishment of a loop colostomy proximal to 
the fistulous opening in the colon. In his 
series, colostom}’’ was followed b}' so much 
general nutritional improvement and so 
much improvement in the local condition 
that most of the patients were able to 
withstand adequate resection at the time 
of closure of the fistula. 

Whether operation is performed in one 
stage or two, whether closure of the fistula 
or establishment of a colostomy is done 
in the first stage, the final procedure should 
include gastric resection. The previous 
existence of jejunal ulcer and fistula is 
evidence that anything short of this proce- 
dure is likely to be a therapeutic failure. 

SUMMARY 

1. Gastrojejunocolic fistula is becoming 
more frequent as a consequence of gastro- 
enterostomy for peptic ulcer. 

2. The symptoms and diagnosis are 
discussed briefly. 


3. This condition may be prevented by 
more careful selection of operative proce- 
dure for peptic ulcer and better medical 
follow-up. Gastroenterostomy^ should be 
avoided in males with duodenal ulcer. 

4. Treatment of the fistula requires ex- 
cision and gastric resection. The operation 
may' advantageously' be divided into two 
stages. 

5. A case report is presented. 
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GALLSTONE ILEUS* 

PYLORIC OBSTRUCTION CAUSED BY GALLSTONE 

William I. Sheinfeld, m.d. and Harry Mackler, m.d. 

Assistant Surgeon, Coney Island Hospital Associate Surgeon, Coney Island Hospital 

BROOKLYN, NEW YORK 


G allstone ileus is an uncommon 
condition in the experience of any 
one physician or surgical service. 
Nevertheless, it occurs often enough to be 
considered more frequently as a diagnostic 
entity and attempts should be made to 
reduce the high attendant mortality (50 to 
60 per cent).^’- 

Ileus, as a complication of biliary tract 
disease, is considered difficult or impossible 
of recognition by many authors. It 
is our contention that it may be suspected 
with enough frequency so that early 
surgery will be performed to supplant the 
usual late ineffective surgery. 

Continued publication and discussion of 
case reports will bring this clinical entity 
to the attention of physicians. The likeli- 
hood of earlier diagnosis and suitable 
therapy in general will be greater, and 
eventually the mortality will be reduced. 
Gallstone ileus comprises 3 to 5 per cent 
of all intestinal obstructions.-’^ 

This case is presented with the above 
mentioned reasons in mind. Two features 
are noteworthy: (1) the unusual size of the 
calculus (63-2 by 4 bj* 4 cm.), probably 
one of the largest reported, (Fig. 2) and 
(2) the site of the obstruction, namely, 
the duodenum. 

CASE REPORT 

A white female, sixty-two years of age, was 
admitted to the medical service at the Coney 
Island hospital on October 16, 1942, with the 
primary complaint of persistent vomiting for 
the past seven days. There was no pain. There 
had been several previous attacks similar 
to this and a two-year history of gallbladder 
disease without jaundice. During the present 
illness there was marked constipation. How- 


ever, enemas were evocative of small amounts 
of fecal matter and flatus. General physical 
examination proved to be essentially negative. 
The abdomen was pendulous with slight 
tenderness on deep pressure in the upper right 
quadrant. 

A provisional diagnosis of chronic chole- 
cystitis, mild acidosis, chronic bronchitis and 
arteriosclerotic heart disease was made. 

Routine laboratory findings revealed a 
positive Wassermann, and leukocjTosis on 
October 20th of 17,000 white blood cells with 
83 per cent polymorphonuclears, which was 
reduced by October 26th to 10,000 white blood 
cells with 75 per cent polymorphonuclears. 
Blood chemistry tests showed glucose 125 
mg. per cent, urea nitrogen 12.5 mg. per cent, 
and creatinine 2.9 mg. per cent. Urinalysis 
was negative. 

A flat .v-ray plate of the abdomen on October 
19th revealed a large calculus in the right upper 
quadrant apparently within the gallbladder. 
(Fig. I.) The diagnosis was cholelithiasis. 

The patient was kept on the medical serv- 
ice until October 23rd, when she was trans- 
ferred to surgery. Symptoms persisted without 
abatement. 

Repeated attempts to intubate the duo- 
denum were unsuccessful. A-rays showed no 
evidence of intestinal obstruction. 

On October 27th, the diagnosis of gallstone 
ileus was made. As soon as the patient could 
be properly prepared operation was performed. 
The stomach was greatly distended and con- 
tained a hard mass at the pylorus, which 
subsequently proved to be the gallstone. The 
gallbladder was small, contracted, cicatrized 
and contained neither bile nor calculi. There 
was a fistulous tract from the gallbladder to 
the duodenal gastric junction. The calculus was 
impacted in the duodenum and extended 
through the pylorus into the stomach. 

In order to clarify the picture of the condition 
involved, the gallbladder was separated from 
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the stomach. This opened the gallbladder- should be good, it is nevertheless poor. The 
duodenal fistula. Incision was made into the problems of local gangrene or compromise 
stomach and the calculus extracted. The open- of the circulation of the segment of gut 



ing in the stomach was closed and the diseased 
gallbladder was removed. 

The patient responded poorly to the opera- 
tion, developing hyperthermia and circulatorj' 
collapse several hours afterward. In spite of 
supportive therapy, glucose intravenously, 
transfusion, and the use of oxygen, the patient 
expired on the first postoperative day. 

REMARKS 

At first it wms considered that chronic 
cholecystitis was the cause of the per- 
sistent vomiting. Intestinal obstruction 
was not recognized. This is the usual 
time-honored error recorded in numerous 
reports on the subject.* However, if we 
accept the modern trend and consider 
acute gallbladder conditions an indication 
for immediate surgery, after suitable prepa- 
ration, this error will not continue. Auto- 
matically, all reasons for delay in operation 
upon patients with gallstone ileus will 
vanish and early surgery tvill result even if 
the complication of ileus is not recognized. 

It is ironical that where from the point 
of view of local disturbance, the prognosis 


involved, are almost ahvays absent. The 
obstruction can be readily' relieved by 
simple enterotomyy calculus extraction 
and intestinal repair. How'ever, because of 
the poor general condition of the patient, 
the operative complications and mortality' 
are high. 

If there has been a prolonged period of 
vomiting prior to surgery, simple relief 
of the obstruction without operative atten- 
tion to the gallbladder must be practiced, 
in spite of all temptation to divide adhe- 
sions and attack the diseased gallbladder. 

The presence of a cholecy'stoduodenal or 
gastric fistula is not incompatible w'ith 
prolonged life in a good state of health.- 
Should there be subsequent sy'mptoms 
referable to internal gallbladder fistula, 
further surgery' can be carried out at a later 
date, when there is no associated problem 
of intestinal obstruction with the attendant 
derangement in blood chemistry', hemo- 
concentration, etc. Frequently', gallbladder 
intestinal fistulas will close spontaneously' 
after the calculus has passed. 
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The site of the obstruction is usually the of the acute phase of the ailment, numerous 
terminal ileum, at varying distance attacks of colicky'- abdominal pain asso- 
from the ileocecal valve, depending upon ciated with persistent vomiting but incom- 



Fig. 2, Photographs of calculus. 


the size of the calculus and the diameter plete obstruction. Feces and gas continue 
of the intestinal lumen. One or several to be passed almost until the time of 
calculi may be present in the gut. In this operation. Association of incomplete or 
case due to the exceedingly large size, the occasional!}* complete intestinal obstruc- 
calculus was in the duodenum and ex- tion with a history of chronic gallbladder 
tended through the pylorus into the antral disease in an elderly individual should 
portion of the stomach. The obstruction arouse suspicion to the presence of gall- 
was at first classically intermittent be- stone ileus. A flat .v-ray plate of the 
coming almost complete as the clinical abdomen may be of help; a large calculus 
picture developed. may be visualized.. These cases are caused 

After a review of many reported cases, by large calculi. The typical findings of 
we believe that the symptomatology con- small bowel obstruction may be present, 
forms with a definite pattern, though that is, the dilated intestinal loop with 
occasionally it may be difficult to recog- fluid levels or visualization of valvulae 
nize. There is usually a history of chronic conniventes. Occasionally, as a result of 
gallbladder disease of varying duration, the gallbladder intestinal fistula, air may 
months to years. Then there is the onset be seen outlining the common and hepatic 
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ducts or even the gallbladder. A small 
amount of barium given bj' mouth may be 
seen entering the biliar}' tract.® 

CONCLUSION 

A case of gallstone ileus is presented. 
The importance of this syndrome, its diag- 
nostic features and therapy are discussed. 
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A METHOD OF TREATING CYSTIC TUMORS 

Francis M. Lyle, m.d.* 

SPOKANE, WASHINGTON 

M ost cystic tumors are treated by morrhuate. The end of the gauze strip is 
surgical removal with excellent brought to the surface for drainage and 
results. But there are times when easy removal, and the gauze pack left in 



Fig. 1. Photograph taken six months after surgery. 


simple C3‘stic tumors are so located that 
surgical removal presents a greater prob- 
lem and greater risk as, for example, 
pitultarj^ cj'stic tumors. 

A sclerosing solution has been used in 
brain tumors, serous cj-sts of kidne^-s, 
pancreatic C3’sts, and simple C3'sts else- 
where anatomlcallv located. I should like 
to present a new method of appl3-ing the 
sclerosing solution, with a case report. 

After surgical exposure of the C3’st which 
is difficult to remove, it is packed with one- 
inch gauze, impregnated with sodium 


place for three da3^s, obtaining maximum 
sclerosing effect and promoting a walling 
off process and drainage to the outside. 
Then the gauze is removed, after accom- 
plishing its purpose. 

CASE REPORT 

A white female, aged sixt\", had a walnut-size 
C3"stic tumor mass in the middle of the neck, 
just below the Inmid bone, which had appeared 
within the past six months. She complained 
of sticking pain in the neck, slight difficult}" 
in swallowing solid foods, and a foul taste in 


Dr. Francis M. Lyle is now a Captain in the Medical Corps, U. S. A., and is stationed at Station Hospital, 

tVendover Field, Utah. 
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the mouth. A diagnosis of thyroglossol duct 
cyst was made from history and findings. 

At operation, the cyst e.xtended about the 
trachea below the hyoid bone. Due to the thin 
wall of the cyst, which contained a foul smelling 
serous oily fluid, and its investment about the 
trachea, we selected what we think is a new 
method of treating cystic tumors. We filled 
the cavit}^ with one-inch gauze impregnated 
with 8 cc. of sodium morrhuate solution. We 
brought the gauze out through the skin incision 


and appro.ximated the skin looselj'^ about the 
drain. Hot packs were used every three hours 
postoperatively. On the third day the gauze 
was removed. The patient stated she tasted 
a soapy solution down in the throat. 

On the fifth day the stitches were removed . 
and approximate^' 5 cc. of serous fluid was 
removed. No more fluid accumulated and the 
neck healed primarily with good cosmetic 
results. Six months after operation there was 
no sign of recurrence. 


In the first half of the fifteenth century' several eminent ph3'sicians 
dealt with gjmaecology. The best resume of mediaeval gjmaecologj' was 
written by Nicolo Falcucci (?-i4i2?) in the early part of the fifteenth 
centurj'. There is a reference to a certain woman, Andrea Salsito, who lived 
many years after the removal of a prolapsed uterus. Falcucci likewise 
opened the abdominal cavity at the umbilical area and extracted foetal 
bones of an old abdominal pregnanej'. 



INTESTINAL OBSTRUCTION DUE TO GALLSTONE 

L. M. Rankin, m.d. ano Sherman A. Eger, m.d. 

Chief of Service, Delaware County Hospital Assistant Surgeon, Delaware County Hospital 

UPPER DARBY, PENNSYLVANIA 


A FTER reviewing the literature, Angle' 
J \ found that the first case of intestinal 
obstruction due to a gallstone was 
reported by Bartholin in 1654. In an analy- 
sis of 8,108 cases of intestinal obstruction, 
from all causes, Balch- discovered that 142 
were due to gallstone or an incidence of 1 .7 
per cent, which indicates that this condi- 
tion is uncommon, rather than rare. Fur- 
thermore, the vast majority of these cases, 
about 90 per cent, occurred in women in 
the later decades of life. Snyder^ states that 
“the mortality attending surgical interven- 
tion in these cases, whether the specific 
cause of the obstruction is predetermined 
or not, is between 60 and 70 per cent.” This 
makes one realize the seriousness of the 
problem at hand when this condition is 
encountered. 

There are several factors which con- 
tribute to this high mortality; (i) Obesity; 
(2) poor operative risks because of the 
various generalized degenerative changes 
incident to old age; (3) delay in operation 
because of improper diagnosis. A flat plate 
■v-ray of the abdomen should be made in all 
cases because the obstructing stone usually 
can be visualized. Rigler, Borman and 
Noble^ state that in thirteen of their four- 
teen cases of gallstone obstruction in which 
roentgen examination was made, the exact 
diagnosis could have been made from the 
roentgenograms alone. (4) Improper pre- 
operative treatment because of insufficient 
understanding of the pathological process 
at the site of obstruction. Because of the 
rapidity with which the impacted gallstone 
ulcerates through the intestinal wall, with 
resulting peritonitis, it is imperative that 
operative removal of the offending stone 
be done without delay. Therefore, it is very 
hazardous to wait for decompression by 
suction therapy before operating. If suction 


decompression is necessary for safe surgical 
intervention, it can be started while the 
patient is being prepared, and continued 
during and after the operation. 

The treatment consists in early operation 
with removal of the obstructing stone. It is 
advisable to push the stone proximally or 
distally, whichever is easier, to a health}- 
area of the intestine for removal. If the 
stone is too firmly fixed for this procedure, 
it can usually be safely dislodged by 
invaginating the stone and attached bowel 
into the proximal and distended portion. 
As this is accomplished the wall of the 
intestine attached to the stone gradually 
peels oil'. The following three cases illus- 
trate these points. 

CASE REPORTS 

Case 1. A. L., an obese female, age seventy- 
seven, was admitted the morning of June 5, 
1936, with a diagnosis of acute abdominal 
condition. The night previous to admission 
the patient was very restless for several hours 
and then suffered a severe attack of generalized 
abdominal pain about 4 a.m. followed by 
nausea and vomiting. During the morning 
four paroxysmal attacks of severe upper 
abdominal pain were superimposed upon the 
generalized pain that had been continuous. 
Nausea and vomiting followed each attack. 

The patient was jaundiced at the age of 
twenty-five for about ten days. Three years 
ago, she had an attack of upper abdominal 
pain, lasting two to three weeks, and diagnosed 
as gallstones. 

Examination revealed an obese abdomen 
without distention. There was rigidity and 
deep tenderness just above and to the right of 
the umbilicus but no abnormal masses were 
palpable. Her temperature was ioo°f., pulse 
108, respiration 24, blood pressure 170/100, 
white blood cells 12,400. Urinalysis showed a 
trace of albumin. A portable flat plate of the 
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abdomen was not helpful. The preoperative 
diagnosis was intestinal obstruction. 

Operation was performed two hours after 


For the past several years she had experi- 
enced mild indigestion with belching, but 
without severe pain, nausea or vomiting. 



Fig. I. Impacted gallstone removed from 
jejunum in Case i. 

admission. On opening the abdomen through 
an upper right rectus incision, a small amount 
of serosanguineous free fluid was encountered, 
culture of which was negative. The jejunum 
was free but completely obstructed about 
twelve inches from the ligament of Treitz by 
a hard round object in its lumen. Because of its 
impaction, this object was pushed proximally 
for several inches, using the method described 
above, and here removed through an incision 
in the wall of normal jejunum. Dense adhesions 
around the gallbladder were left undisturbed. 
The abdomen was closed without drainage. 
The object removed was a gallstone shown in 
Figure i. Postoperative progress was very 
satisfactory until the ninth day when signs of 
cardiac failure began and progressed in spite of 
treatment by the medical department, resulting 
in death on the thirteenth day. Autopsy was 
refused. 

Case ii. A. AL, an obese female, age 
fifty-nine, was admitted at 5:30 p.m. December 
22, 1940, with a diagnosis of acute appendicitis. 
About ten hours previous to admission, with- 
out any prodromal symptoms, the patient 
developed an attack of severe generalized 
abdominal pain while eating breakfast, fol- 
lowed immediately by vomiting. From then on 
to admission paroxysmal attacks of pain and 
nausea with some vomiting occurred, number- 
ing about fifteen. 




Fig. 2. Impacted gallstone re- 
moved from jejunum in 
Case II. 

Examination revealed evidence of dehj-dra- 
tion and an obese abdomen without distention. 
There was rigidity in the right upper quadrant 
and the point of acute tenderness was just 
above and to the right of the umbilicus. No 
abnormal masses were palpable. Her tempera- 
ture was QP^F., pulse 108, respiration 24, blood 
pressure 130, 70, hemoglobin 98 per cent, red 
blood cells ■5,300,000, white blood cells 19,400, 
84 per cent polymorphonuclears, stabs 40, seg. 
44. Urinalysis showed a specific gravitj' of 
1. 01 8, and a moderate trace of albumin, other- 
wise it was negative. The impression was high 
intestinal obstruction. 

Dehj'dration was combatted by parenteral 
fluids before, during and after operation. One 
hour after admission the abdomen was opened 
through an upper right rectus incision. Free 
serosanguineous fluid was present in a large 
amount, culture of which was negative. The 
jejunum was free but complete!}" obstructed 
about eighteen inches from ligament of Treitz, 
by a firm, round object in its lumen. Three 
inches proximal to the point of obstruction, 
there was an area in the jejunum where the 
object must have previously been lodged, 
because of its bulbar dilatation, thinned wall, 
and three points of pressure necrosis which had 
not perforated. The normal appearance of the 
jejunal wall over the obstructing object justified 
the conclusion that migration distally had just 
occurred. Therefore, the object was removed 
at this point and found to be a gallstone as 
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sliown in Figure 2. The omentum was sutured 
over the bulbus, necrotic area of jejunum 
described above. Dense adhesions about the 
gallbladder were left undisturbed. The patient 
made an uneventful postoperative recovery 
and was discharged on the twenty-fourth day. 
There has been no recurrence of symptoms. 

Case hi. E. D., an obese female, age 
seventy -two, was admitted to medical service 
January 7, 1942, with a diagnosis of partial 
intestinal obstruction. She had been well until 
three days before when she developed severe 
pain over the entire abdomen, but chiefly at 
the umbilicus, associated with nausea and 
vomiting. These symptoms markedly improved 
during the twelve hours previous to admission, 
until she was able to retain liquids and soft 
foods. Her bowels had not mo\^ed for three 
days but an enema after admission was very 
cflective for gas and feces. A large umbilical 
hernia was present for many years without 
symptoms. 

Examination revealed no evidence of dehy- 
dration. The abdomen was obese without dis- 
tention. The large umbilical hernia would 
completely reduce on lying down. No tender- 
ness or rigidity and no abnormal masses were 
palpable. Her temperature was 98 °f., pulse 74, 
respiration 20, blood pressure 190/90, white 
blood cells 8,400, normal differential and 
Schilling. Urinalysis showed a specific gravity 
of 1.02S; sugar negative, a moderate trace of 
albumin, occasional hyaline and fine granular 
casts. Blood sugar was 1 10 mg., urea nitrogen 
40, creatine 1.5. Wassermann and Kahn tests 
were negative. 

On January 8th she was seen by one of us 
in consultation and a provisional diagnosis of 
partial intestinal obstruction related to long 
standing umbilical hernia was made. This was 
to be verified by .v-ray study of the gastro- 
intestinal tract. The evening of the following 
day pain, nausea and vomiting returned and 
the abdomen became distended. By early the 
ne.\t morning, January loth, the patient had 
responded sufficiently to parenteral fluids and 
syphon suction decompression for operation. 
At operation a large gallstone, shown in Figure 
3, was found at the ileocecal junction causing 
complete obstruction. The stone was pushed 
proxlmally according to the method described 
above and removed. Evidence of pressure 
necrosis was absent. There was no other evi- 
dence of obstruction. Adhesions about the 


gallbladder were not disturbed and the hernia 
was not repaired. The abdomen was closed 
without drainage. The postoperative con- 



Fig. 3. Impacted gallstone removed from 
ileocecal junction in Case ui. 

valescence was uneventful and the patient was 
discharged nineteen days later. There has been 
no recurrence of symptoms. 

SUMMARY 

1. Three cases of intestinal obstruction 
due to gallstones are reported. 

2. All three tvere obese females, ages 
seventy-seven, fifty-nine and seventy-two 
v^ears of age, respectively. 

3. The exact cause of the obstruction 
was not diagnosed preoperatively in any 
case. A'-ray (abdominal flat plate) was 
made in onl}- one case and this 3vas not 
satisfactory. 

4. The site of the obstruction was high 
in the jejunum in two cases and at the 
ileocecal junction in one. 

5. Pressure necrosis was present in onh^ 
one case. 

6. The obstructing stone, varying in size 
from 2 44 to 4 cm. in diameter, w'as removed 
in all three cases. 

7. Two cases recovered and have had no 
recurrence of symptoms. One death, age 
seventy-seven, was due to cardiac failure 
on the thirteenth day following operation. 
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CONCLUSIONS 

1 . Gallstone obstruction of the intestinal 
tract is uncommon but not rare. 

2. Failure in diagnosis, preoperatively, 
may be minimized by a flat plate x-ray of 
the abdomen properly taken and carefully 
interpreted. 

3. Immediate operation is the procedure 
of choice when the obstruction is complete 
in order to avoid pressure necrosis of the 
intestinal wall by the impacted stone. 

4. The mortality is high even in the 


uncomplicated cases due chieflj^ to the usu- 
ally advanced age of the patients. 
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Johann Weyer (1515-1588), a famous demonologist, was also a 
capable physician and surgeon. In his Ob-^ervalionum Medicarum Rararum 
he reported in detail the technique for incising an imperforate hymen, and 
the use of lead or silver tubes to distend the vagina and maintain drainage. 
The Incision might be either oblique, transverse or crucial. 
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INTESTINAL CLAMPS=*= 

A NEW STRUCTURAL PRINCIPLE 
Edgar J. Poth, m.d. 

Attending Surgeon, John Scaly 1 lospital 
GALVESTON, TEXAS 


M any intestinal clamps have been 
described, but usually these In- 
struments are modifications of 
older types of clamps and seldom include 
new principles either mechanical or func- 
tional. Stone,’ in 1937, and Owings and 
Stone, in 1939,- described a clamp which 
incorporated a new principle; a hinged 
clamp closed at the open end by a second 
instrument. 

All crushing clamps cause considerable 
damage not only to the tissue under the 
jaws of the clamp but to the bowel in the 
immediate vicinity of the jaws as well. 
The tissue under the jaws is forced laterally 
in both directions into the walls of the 
contiguous bowel. The extent of the dam- 
age done to the wall of the bowel in the 
immediate region where the intestinal 
suture is to be placed depends upon the 
quantity of this displaced crushed tissue. 

It is not the purpose of this note to 
describe a new intestinal clamp, but rather 
to present a new principle which can be 
applied to many of the existing designs 
of gastrointestinal clamps. The principle 
consists merely in using beveled blades 


instead of blades with parallel surfaces 
for the jaws of the clamps (Fig. i a and b.) 
When a clamp having beveled blades 
crushes the wall of the bowel, the included 
tissue is squeezed toward the open edge of 
the bevel (Fig. d.) Since the clamp is 
applied with the approximating edges 
of the beveled jaws facing the region where 
the suture is to be placed, the tissue 
traumatized by the blades is forced toward 
the edge of the clamp against which the 
bowel is to be resected (Fig. i d and e.) 

The tissue included in the jaws of the 
clamp (Fig. i b, d, and e) is desiccated 
with the hot cautery to form a hard, drv 
wedge which will not pull through the 
jaws of the clamp. Although the total 
width of the jaws of the clamp may not 
exceed 2.5 mm., the end of the bowel is 
always securely held. 
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Fig. I . a demonstration of a new principle in the design of the blades of intesti- 
nal clamps. A, illustrates the principle of the beveled blades applied to the 
Stone clamp, b, shows the clamps in place and resection by cautery, c, illus- 
trates the same principle applied to a simple Kocher clamp, d, demonstrates 
the manner in which the tissue crushed under the blades of the clamp is 
forced away from the site of subsequent suture to avoid damaging this vitally 
important region. E, shows the narrow wedge of hard desiccated bowel in- 
cluded in the clamp which prevents the end of the viscus from pulling out of 
the instrument. 





MODIFICATION OF THE RED CROSS WOODEN 

TRACTION SPLINT 


First Lieut. Joseph Estrin, m.c. 

59tli Station Mospital 
LOS ANGELES, CALIFORNIA 

I N my experience teaching American stick is inserted in this last area and used 
Red Cross First Aid, I have come to as a Spanish windlass to make traction 
appreciate greatly the use of the upon the ankle. (7) Several broad cravats 
\YOoden traction splint. are then applied around the leg and board 

The method of application of this splint, from ankle to the upper thigh. 
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Fio. I. Adjustable wooden traction splint. 



Fig. 1 . Diagram of splint on lower extremity. 


^ outlined in the Red Cross First Aid 
Text Book (as applied to the lo^Yer ex- 
tremity) is as follows; (i) Manual traction 
IS applied to the foot, with countertraction 
on the body. (2) A cravat bandage is 
placed around the ankle in a traction 
hitch. (3) Another cravat bandage is 
placed with its center in the crotch of the 
injured leg, the ends being tied in a square 
knot around the upper thigh to form a loose 
loop above the hip. (4) One notched end 
of the wooden traction splint is placed 
against the loop of this latter cravat 
bandage. (5) The ends of the traction 
hitch on the ankle are then pulled over 
the notch on the other end of the splint 
and tied m a square knot. (6) A short 


The splint consists essentially of two 
long flat boards, light in weight, and 
exactly similar in construction, with a 
notch at one end of each board to receive 
the bandage, and held together by two 
wing nut bolts through opposing drill 
holes in the boards. The size of the splint 
can be varied by placing the bolts in the 
several other drill holes in the boards. 

In working with this splint, I have been 
impressed with the fact that a slight change 
in its construction would greatl^’^ facilitate 
its use. The modification I have to suggest 
is the placing of a slot in the center of each 
board, running to within several inches of 
the ends of the boards. (Fig. i.) The bolts, 
anchored through drill holes in only one 
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of the boards, fit into the slot of the other 
board, so that, when the wing nut is 
loosened, the size of the boards can be 
readily adjusted. This change is made for 
several apparent reasons; It makes it a 
simple procedure to vary rapidly the size 
of the splint to fit any upper or lower 
extremity. In addition, after fitting the 
cravat bandages in place, the splint is 
applied and sufficient traction made upon 
the boards. The wing nuts arc then 
rapidly tightened, maintaining this trac- 
tion without any further procedure. (Fig. 


2.) This method of application permits 
the uninterrupted manual traction of the 
extremity by the assistants throughout 
the process of the application of the splint. 
It also eliminates the use of the Spanish 
windlass for traction. 

This method can rapidly be taught to 
first aiders. The materials necessary are 
readily available and arc most inexpensive. 
Its simplicity and yet extreme elfcctiveness 
in emergency work make this modification 
of the splint a valuable adjunct. 




A STHANGE reference to .an anicverted uterus appeared in the literature 
of tlie eighteenth century. The famous Frcncli accoucbcur, Icvrct, in 1783, 
stated tliat tlie fundus of an anteverted uterus was mistaken for a bladder 
calculus, and the patient died from the effects of lithotomy performed 
because of this erroneous idea. In this instance it w.as stated that slight 
engorgement of the anterior wail of the fundus and a somewhat unusual 
shortening of the round liagments were considered the causes of the 
malposition. 

The brief excerpts in this issue ha%-e been taken from “The Genealogy 
of Gynaecology” by James V. Ricci, m.d. (The Blakiston Company). 
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region, 308 

Finger, baseball, repair of, 103 
Fistula 

appendiculocolic. 297 
congenital, 350 
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Skin grafting, 103 
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